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ABSTRACT 1 

 2 
The U.S. Nuclear Regulatory Commission (NRC) issues licenses for the possession and use 3 
of source and byproduct materials provided that facilities meet NRC regulatory requirements 4 
and will be operated in a manner that is protective of public health and safety and the 5 
environment.  Under the NRC environmental-protection regulations in the Code of Federal 6 
Regulations (CFR), Title 10, Part 51, which implement the National Environmental Policy Act 7 
of 1969 (NEPA), issuance of a license to possess and use source and byproduct materials 8 
during uranium recovery and milling requires an environmental impact statement (EIS) or a 9 
supplement to an EIS (SEIS). 10 
 11 
In May 2009, the NRC issued NUREG–1910, Generic Environmental Impact Statement 12 
(GEIS) for In-Situ Leach Uranium Milling Facilities.  In the GEIS, the NRC assessed the 13 
potential environmental impacts from the construction, operation, aquifer restoration, and 14 
decommissioning of in situ recovery (ISR) facilities located in four specific geographic regions 15 
of the western U.S.  As part of this assessment, the NRC determined which potential impacts 16 
would be essentially the same for all ISR facilities and which would result in varying levels of 17 
impacts for different facilities and would therefore require further site-specific information to 18 
determine potential impacts.  The GEIS provides a starting point for the NRC’s NEPA 19 
analyses for site-specific license applications for new ISR facilities as well as for applications 20 
to amend or to renew existing ISR licenses. 21 
 22 
By a letter dated January 4, 2011, Strata Energy Inc. (referred to herein as Strata or the 23 
“Applicant”) submitted a license application to the NRC for a new source and byproduct 24 
materials license for the proposed Ross Project.  The Ross Project would be located in Crook 25 
County, Wyoming, which is in the Nebraska-South Dakota-Wyoming Uranium Milling Region 26 
identified in the GEIS.  The NRC staff prepared this SEIS to evaluate the potential 27 
environmental impacts of the Applicant’s proposal to construct, operate, conduct aquifer 28 
restoration, and decommission an ISR facility at the Ross Project.  This SEIS describes the 29 
environment that could be affected by the proposed Ross Project activities, estimates the 30 
potential environmental impacts resulting from the Proposed Action and two Alternatives, 31 
discusses the corresponding proposed mitigation measures, and describes the Applicant’s 32 
environmental-monitoring program.  In conducting its analysis for this SEIS, the NRC staff 33 
evaluated site-specific data and information to determine whether the site characteristics and 34 
the Applicant’s proposed activities were consistent with those evaluated in the GEIS.  The 35 
NRC staff then determined relevant sections, findings, and conclusions in the GEIS that 36 
could be incorporated by reference, and identified the areas that needed additional analysis.  37 
Based on its environmental review, the preliminary NRC staff recommendation is that, unless 38 
safety issues mandate otherwise, the source and byproduct materials license be issued as 39 
requested. 40 
 41 

Paperwork Reduction Act Statement 42 
 43 

This NUREG contains and references information collection requirements that are subject to 44 
the Paperwork Reduction Act of 1995 (44 U.S.C. 3501 et seq.).  These information 45 
collections were approved by the Office of Management and Budget (OMB), approval 46 
numbers 3150-0014, 3150-0020, 3150-0021, and 3150-0008. 47 
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Public Protection Notification 1 

 2 
NRC may not conduct or sponsor, and a person is not required to respond to, a request for 3 
information or an information collection requirement unless the requesting document displays 4 
a current valid OMB control number. 5 
 6 
References 7 
 8 
10 CFR Part 51. Code of Federal Regulations, Title 10, Energy, Part 51.  “Environmental 9 
Protection Regulations for Domestic Licensing and Related Regulatory Functions.”  10 
Washington, DC:  U.S. Government Printing Office. 11 
 12 
NRC. NUREG–1910, “Generic Environmental Impact Statement for In-Situ Leach Uranium 13 
Milling Facilities.”  Washington, DC:  NRC.  May 2009.  Agencywide Documents Access and 14 
Management System (ADAMS) Accession Nos. ML091480244 and ML091480188.   15 
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EXECUTIVE SUMMARY 1 
 2 
BACKGROUND 3 
 4 
By a letter dated January 4, 2011, Strata Energy Inc. (Strata or the “Applicant”) submitted an 5 
application to the U.S. Nuclear Regulatory Commission (NRC) for a new source and 6 
byproduct materials license for the proposed Ross Project, an in situ recovery (ISR) project to 7 
be located in Crook County, Wyoming.  The proposed Ross Project includes a central 8 
processing plant (CPP) to produce yellowcake, corresponding injection and recovery wells, 9 
deep-disposal wells for liquid effluents, monitoring wells throughout the Ross Project area as 10 
well as other various infrastructure (e.g., pipelines, roads, and lighting).  11 
 12 
The Atomic Energy Act of 1954 (AEA), as amended by the Uranium Mill Tailings Radiation 13 
Control Act of 1978, authorizes the NRC to issue licenses for the possession and use of 14 
source material and byproduct material. The NRC must license facilities, including ISR 15 
operations, in accordance with NRC regulatory requirements.  These requirements were 16 
developed to protect public health and safety from radiological hazards and to protect 17 
common defense and security.  The NRC’s environmental protection regulations are found at 18 
Title 10 of the Code of Federal Regulations (CFR), Part 51 (10 CFR Part 51); these 19 
regulations implement the National Environmental Policy Act of 1969 (NEPA).  10 CFR Part 20 
51 requires that the NRC prepare an environmental impact statement (EIS) or supplement to 21 
another EIS (SEIS) or a generic EIS (GEIS) for its issuance of a license to possess and use 22 
source and/or byproduct materials for uranium milling (see 10 CFR Part 51.20[b][8]).  23 
 24 
In May 2009, the NRC issued NUREG–1910, Generic Environmental Impact Statement for 25 
In-Situ Leach Uranium Milling Facilities.  In this GEIS, the NRC assessed the potential 26 
environmental impacts of the construction, operation, aquifer restoration, and 27 
decommissioning of ISR facilities located in four specified geographic regions of the western 28 
U.S.  The proposed Ross Project is located within the Nebraska-South Dakota-Wyoming 29 
Uranium Milling Region (NSDWUMR) identified in the GEIS.  The GEIS provides a starting 30 
point for the NRC’s NEPA analyses for site-specific license applications for new ISR facilities.  31 
This Draft SEIS incorporates by reference information from the GEIS.  This document also 32 
uses information from the Applicant’s license application and subsequent environmental 33 
report and its responses to the NRC’s requests for additional information as well as other 34 
publicly available sources of information. 35 
 36 
This Draft SEIS includes the NRC staff’s analysis of the environmental impacts from the 37 
Proposed Action (i.e., for the NRC to license the Ross Project), the environmental impacts of 38 
two Alternatives to the Proposed Action (i.e., the “No-Action” Alternative and the “North Ross 39 
Project” Alternative), and the mitigation measures that are intended to either minimize or 40 
avoid adverse impacts.  It also includes the NRC staff’s preliminary recommendation 41 
regarding the Proposed Action.  42 
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PURPOSE AND NEED OF THE PROPOSED ACTION  1 
 2 
The NRC regulates uranium milling, including the ISR process, under 10 CFR Part 40, 3 
Domestic Licensing of Source Material.  The Applicant is seeking an NRC source and 4 
byproduct materials license to authorize commercial-scale in situ uranium recovery at the 5 
Ross Project area.  The purpose and need for this Proposed Action is to provide an option 6 
that allows the Applicant to recover uranium and to produce yellowcake at the Ross Project 7 
area.  Yellowcake is the uranium oxide product of the ISR uranium-milling process that is 8 
used to produce various products, including fuel for commercially operated nuclear power 9 
reactors. 10 
 11 
This definition of purpose and need reflects the Commission’s recognition that, unless there 12 
are findings in the safety review required by the AEA, as amended, or findings in the NEPA 13 
environmental analysis that would lead NRC to reject a license application, NRC has no role 14 
in a company’s business decision to submit a license application to operate an ISR facility at 15 
a particular location.  16 
 17 
THE PROJECT AREA AND FACILITY 18 
 19 
Strata’s Proposed Action, the Ross Project, would occupy 697 ha [1,721 ac] in the north half 20 
of the approximately 90-km2 [56-mi2] Lance District, where the Applicant is actively exploring 21 
for additional uranium reserves.  Strata has also identified four other uranium-bearing areas 22 
that would extend the area of uranium recovery to the north with the Ross Amendment Area 23 
1 and to the south of the Lance District with the Kendrick, Richards, and Barber satellite 24 
facilities.  These areas are not a component of the Proposed Action in this SEIS. 25 
 26 
The Lance District is located on the western edge in the northwest corner of the NSDWUMR.  27 
It is situated between the Black Hills uplift to the east and the Powder River Basin to the 28 
west.  Both of these regional features are described in the GEIS.  The environment of the 29 
Proposed Action is described in Section 3 of this SEIS. 30 
 31 
The Proposed Action includes the ISR facility itself and its wellfields.  The ISR facility consists 32 
of the following: 33 
 34 
■ A CPP that houses the uranium- and vanadium-processing equipment, drying and 35 

packaging equipment, and water-treatment equipment; 36 

■ A chemical storage area as well as other storage, warehouse, maintenance, and 37 
administration buildings; and 38 

■ Two double-lined surface impoundments, a sediment impoundment, and five Class I 39 
deep-injection wells. 40 

 41 
The Proposed Action includes the option of the Applicant operating the Ross Project facility 42 
beyond the life of the Project’s wellfields.  The facility could be used to process uranium-43 
loaded resins from satellite projects within the Lance District operated by the Applicant, or 44 
from other offsite uranium recovery projects not operated by the Applicant (i.e., “toll milling”), 45 
or from offsite water-treatment operations.  With that option, the life of the facility would be 46 
extended to 14 years or more.   47 
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The Ross Project would also host 15 – 25 wellfield areas and would consist of a total of 1,400 1 
– 2,000 recovery and injection wells.  The wellfield areas would be surrounded by a perimeter 2 
ring of monitoring wells. 3 
 4 
THE IN SITU URANIUM RECOVERY PROCESS  5 
 6 
During the in situ uranium recovery process, an oxidant-charged solution, called a lixiviant, is 7 
injected into the ore-zone aquifer (or uranium “ore body”) through injection wells.  The ore 8 
zone is that portion of the aquifer that has been permanently exempted by the U.S. 9 
Environmental Protection Agency (EPA) from requirements as an underground source of 10 
drinking water under the Safe Drinking Water Act.  Typically, a lixiviant uses native 11 
groundwater (from the ore-zone aquifer itself), carbon dioxide, and sodium 12 
carbonate/bicarbonate, with an oxygen or hydrogen peroxide oxidant.  As it circulates though 13 
the ore zone, the lixiviant oxidizes and dissolves the mineralized uranium, which is present in 14 
a reduced chemical state.  The resulting uranium-rich solution, the “pregnant” lixiviant, is 15 
drawn to recovery wells by pumping, and then transferred to the CPP via a network of pipes 16 
buried just below the ground surface.  At the CPP, the uranium is extracted from the solution 17 
using an ion exchange process.  The resulting “barren” (uranium-depleted) solution is then 18 
recharged with the oxidant and re-injected to recover more uranium from the wellfield.  19 
 20 
During production, the uranium recovery solutions continually move through the aquifer from 21 
outlying injection wells to internal recovery wells.  These wells can be arranged in a variety of 22 
geometric patterns depending on the ore-body’s configuration, the aquifer’s permeability, and 23 
the operator’s selection based upon operational considerations.  Wellfields are often 24 
designed in a five-spot or seven-spot pattern, with each recovery (i.e., production) well being 25 
located inside a ring of injection wells.  Monitoring wells surround the wellfield pattern area, 26 
terminating in the ore-zone aquifer as well as in both the overlying and underlying aquifers.  27 
These monitoring wells are screened in appropriate stratigraphic horizons to detect lixiviant 28 
should it migrate out of the production, or ore, zone.  The uranium that is recovered from the 29 
solution would be processed in the CPP to yellowcake.  The yellowcake would be packaged 30 
into NRC-and U.S. Department of Transportation (USDOT)-approved 208-L [55-gal] steel 31 
drums, and trucked offsite to a licensed uranium-conversion facility.  32 
 33 
Once uranium recovery is complete, the ore-zone’s ground water is restored to NRC-34 
approved ground-water protection standards, which are protective of the surrounding ground 35 
waters.  The facility is decommissioned according to an NRC-approved decommissioning 36 
plan and in accordance with NRC-approved standards.  Once decommissioning is approved 37 
by the NRC, the site may be released for public use.  38 
 39 
THE ALTERNATIVES  40 
 41 
The NRC environmental review regulations in 10 CFR Part 51, which implement NEPA, 42 
require the NRC to consider reasonable alternatives, including the No-Action alternative, to a 43 
proposed action. The NRC staff considered a range of alternatives that would fulfill the 44 
underlying purpose and need for the Proposed Action.  From this analysis, a set of 45 
reasonable alternatives was developed, and the impacts of the Proposed Action were 46 
compared to the impacts that would result if a given alternative were implemented.  This 47 
SEIS evaluates the potential environmental impacts of the Proposed Action and two 48 
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Alternatives, including the No-Action Alternative and the North Ross Project.  Under the No-1 
Action Alternative, the Applicant would neither construct nor operate a uranium recovery 2 
facility or wellfields at the proposed Ross Project.  In Alternative 3, the proposed Ross 3 
Project’s facility (i.e., the CPP, surface impoundments, and auxiliary structures) would be 4 
constructed at a site north of where it is proposed to be located in the Proposed Action, but 5 
the wellfields would remain in the same locations as in the Proposed Action.  This alternative 6 
facility location would require additional, substantial earth-moving to construct the surface 7 
impoundments, but a containment barrier wall (CBW) (described later in this SEIS) would not 8 
be required.  Alternatives considered and eliminated from detailed analysis include 9 
conventional mining and milling, conventional mining and heap leach processing, and 10 
alternate lixiviants.  These alternatives were eliminated from detailed study because they 11 
either do not meet the purpose and need of the proposed Ross Project or would cause 12 
greater environmental impacts than the Proposed Action.   13 
 14 
SUMMARY OF THE ENVIRONMENTAL IMPACTS 15 
 16 
This Draft SEIS includes the NRC staff’s analysis, which considers and weighs the 17 
environmental impacts resulting from the construction, operation, aquifer restoration, and 18 
decommissioning of an in situ uranium recovery facility at the proposed Ross Project area 19 
and the two Alternatives.  This SEIS also describes mitigation measures for the reduction or 20 
avoidance of potential adverse impacts that either:  1) the Applicant has committed to in its 21 
NRC license application, 2) would be required under other State or Federal permits or 22 
processes, or 3) are additional measures that the NRC staff identified as having the potential 23 
to reduce environmental impacts, but the Applicant did not commit to in its license 24 
application.  The SEIS uses the assessments and conclusions reached in the GEIS in 25 
combination with site-specific information to assess and categorize impacts. 26 
 27 
As discussed in the GEIS and consistent with NUREG–1748 (NRC, 2003), the significance of 28 
potential environmental impacts is categorized as follows:  29 
 30 
SMALL: The environmental effects are not detectable or are so minor that they will 31 

neither destabilize nor noticeably alter any important attribute of the 32 
resource considered.  33 

 34 
MODERATE: The environmental effects are sufficient to alter noticeably, but not 35 

destabilize, important attributes of the resource considered.  36 
 37 
LARGE: The environmental effects are clearly noticeable and are sufficient to 38 

destabilize important attributes of the resource considered.  39 
 40 
Table ExS.1 provides a summary of the NRC’s evaluation of the potential environmental 41 
impacts of the construction, operation, aquifer restoration, and decommissioning of the Ross 42 
Project, followed by a brief summary of impacts by environmental resource area and lifecycle 43 
phase.  These potential impacts are more fully described in Section 4 of this SEIS, where the 44 
magnitude of impacts by phase of the Ross Project is provided for each resource area. 45 
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THE IMPACTS BY RESOURCE AREA AND PROJECT PHASE  1 
 2 
Land Use  3 
 4 
Construction:  Impacts would be SMALL.  The Ross Project area comprises a total of 697 5 
ha [1,721 ac] in the north half of the approximately 90-km2 [56-mi2] Lance District.  This area 6 
is currently used for livestock grazing, wildlife habitat, some agriculture, and some oil 7 
production.  A total of 113 ha [280 ac] of land, which represents 16 percent of the Ross 8 
Project area, would be disturbed during the construction of a CPP, surface impoundments, 9 
and other auxiliary structures such as storage areas and parking lots.  The wellfields would 10 
be sequentially developed over the Ross Project lifecycle.  All disturbed areas would be 11 
fenced and, thus, somewhat limit grazing by livestock, access by wildlife, and recreational 12 
opportunities.  13 
 14 
Operation:  Impacts would be SMALL.  Land-use impacts during the operations phase would 15 
be similar to, or less than, those during the construction phase because the buildings, surface 16 
impoundments, and infrastructure would be in place.  Areas where Ross Project uranium-17 
production activities would take place would remain fenced, somewhat limiting grazing and 18 
some crop production.  No new facilities would be constructed that would result in additional 19 
land disturbance during operation, although well drilling would continue as the wellfields 20 
would be sequentially developed.  21 
 22 
Aquifer Restoration:  Impacts would be SMALL.  Land-use impacts would be similar to, or 23 
less than, those during the construction and operation phases.  Wellfield access would 24 
continue to be restricted from other uses such as livestock grazing and crop production, as 25 
described for the Ross Project’s operation phase.  No new facilities would be constructed that 26 
would result in additional land disturbance.  27 
 28 
Decommissioning:  Impacts would be SMALL.  Land-use impacts during the Proposed 29 
Action’s decommissioning as well as the site’s reclamation would temporarily increase due to 30 
the additional equipment that would be used for dismantling and removing Ross Project 31 
components such as the CPP, surface impoundments, and wellfields.  In addition, the 32 
reclamation of the site would involve significant earth moving, land disturbance, and access 33 
restrictions.  However, these short-term impacts would not be greater than those experienced 34 
during the Ross Project’s construction phase.  At the end of the Ross Project’s 35 
decommissioning and site reclamation, the preconstruction land uses would be restored. 36 
 37 
Transportation  38 
 39 
Construction:  Impacts would be MODERATE TO LARGE on local and county roads, but 40 
would be SMALL on the Interstate-highway system of the U.S.  With the identified mitigation 41 
measures, the transportation impacts on local and county roads would lessen and they would 42 
be MODERATE.  The highest traffic volume resulting from the Ross Project would occur 43 
during its construction phase, because of the large workforce (200 workers) and frequent 44 
supply, building material, and equipment shipments.  The increased traffic is expected to be 45 
400 passenger cars and 24 trucks per day, which, when compared to 2010 volumes, 46 
represents a traffic increase of approximately 400 percent on the New Haven Road south of 47 
the Ross Project area.  This significant increase in traffic could result in more traffic accidents 48 
as well as potentially significant wear and tear on the road surfaces.   49 
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Operation:  Impacts would be SMALL to LARGE; however, with mitigation, the transportation 1 
impacts during the Ross Project’s operation would be SMALL to MODERATE.  Impacts such 2 
as the local road’s deterioration would be less than during construction, because of a smaller 3 
workforce (i.e., approximately 60 workers); however, the traffic volume associated with facility 4 
and wellfield operation would still be double that of 2010.  The effective mitigation measures 5 
taken during the construction phase would continue through the operation phase. 6 
 7 
Aquifer Restoration:  Impacts would be MODERATE, and with the mitigation measures that 8 
would be implemented throughout the Ross Project’s lifecycle, the transportation impacts of 9 
aquifer restoration would also be MODERATE.  Transportation impacts during this phase 10 
would be similar to those during the operation phase, although the workforce would be 11 
smaller (40 workers), but similar volumes of truck traffic would occur as during operation, 12 
especially if the CPP is used for recovery of uranium-loaded ion-exchange (IX) resins from 13 
four potential satellite areas as well as for toll milling.   14 
 15 
Decommissioning:  Impacts would be MODERATE, and with the continuing mitigation 16 
measures of the other lifecycle phases as well as the declining workforce, the impacts would 17 
be SMALL to MODERATE.  The traffic volume during the decommissioning phase would be 18 
dominated by waste shipments for offsite disposal.  Because of the reduced traffic volumes 19 
associated with this phase compared to the operations phase, there would be a reduced risk 20 
of transportation accidents.  However, once the Ross Project has been fully 21 
decommissioned, all transportation impacts would be eliminated. 22 
 23 
Geology and Soils   24 
 25 
Construction:  Impacts to both geology and soils would be SMALL.  Although the Ross 26 
Project’s design for its CPP would include a CBW, the impacts of the wall’s construction 27 
would be SMALL due to the relatively small and localized effects on the bedrock below it.  28 
The impacts on soils would occur largely during this phase of the proposed Ross Project, 29 
when most of the ground disturbance takes place.  Potential soils impacts include soils loss 30 
(by wind and water erosion), soils compaction, increased salinity, soils-productivity loss, and 31 
soils contamination.  Surface-disturbing activities would expose the soils and subsoils at the 32 
Ross Project area and would temporarily increase the potential for soil loss because of wind 33 
and water erosion.  The Applicant, however, has proposed to remove vegetation only where 34 
necessary and would stockpile soils for reclamation during decommissioning. The Applicant 35 
has proposed to mitigate erosion by minimizing the required land disturbances, ensuring 36 
timely re-vegetation and reclamation of affected soils, and installing drainage controls.  37 
Finally, the Applicant has proposed to mitigate wind erosion by limiting traffic speeds, 38 
spraying unpaved roads, and implementing timely disturbed-area reclamation.  39 
 40 
Operation:  Impacts to local geology and soils would be SMALL.  The removal of uranium 41 
from the target sandstone (aquifer) during ISR operation would change the mineralogical 42 
composition of uranium-bearing rock formations.  However, no significant matrix compression 43 
or ground subsidence would be expected during in situ uranium recovery.  Because the 44 
proposed operation would result in small changes in the reservoir pressure, the operation 45 
would be unlikely to activate any geologic faults.  The potential for spills during transfer of 46 
uranium-bearing lixiviant to and from the CPP would be mitigated by implementing onsite 47 
best management practices (BMPs), standard operating procedures, and compliance with 48 
NRC license and WDEQ permit requirements.  The potential impacts from soil loss would be 49 
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minimized by proper design and operation of surface-runoff features and implementation of 1 
BMPs. 2 
 3 
Aquifer Restoration:  Impacts would be SMALL.  During aquifer restoration, the process of 4 
ground-water sweep, ground-water transfer, ground-water treatment, and recirculation would 5 
not remove rock matrix or structure.  The formation pressure would be managed during 6 
restoration to ensure that the direction of ground-water flow is into the wellfields to reduce the 7 
potential for lateral migration of constituents.  The change in pressure would not be 8 
significant enough to result in matrix compression, ground subsidence, or to reactivate the 9 
fault.  The spill response and leak detection activities would be the same as described during 10 
the operation phase.  11 
 12 
Decommissioning:   Impacts would be SMALL.  The potential impacts to the geology 13 
depend upon the density of plugged and abandoned drillholes and wells.  At the end of 14 
decommissioning, the wellfields (whether recently operated or decommissioned some time 15 
ago) would contain approximately 3,000 drillholes and wells; these would include those 16 
drillholes from Strata’s ore-zone delineation efforts and geotechnical investigations, ground-17 
water monitoring wells used for site characterization, the injection and recovery wells from 18 
uranium-recovery activities, and Nubeth Joint Venture (Nubeth) drillholes and wells.  This 19 
would represent an average density of approximately 4.3 wells/ha [1.7 wells/ac], which would 20 
be a low density with little geological impact.  All areas of the Ross Project would be 21 
reclaimed and restored, so that the Project’s impacts on the soils would be small as well. 22 
 23 
Water Resources (Surface Water and Wetlands)  24 
 25 
Construction:  Impacts would be SMALL to both surface water quantity and quality as well 26 
as to wetlands.  The Applicant intends to use surface water from either the Oshoto Reservoir 27 
or the Little Missouri River for dust control and construction.  This equates to an annual use 28 
that is significantly less than the currently permitted annual appropriation for Oshoto 29 
Reservoir.  Thus, the potential impacts of the Proposed Action’s construction to surface-water 30 
quantity would be SMALL.  Suspended-sediment concentrations in storm water at the Ross 31 
Project area could be increased due to vegetation removal and soil disturbance during 32 
construction of the Proposed Action.  However, given the site-specific mitigation measures to 33 
be implemented by the Applicant, the potential impacts of the Ross Project’s construction to 34 
surface-water quality would be SMALL.  The potential impacts of the proposed Ross Project’s 35 
construction to wetlands would also be SMALL. 36 
 37 
Operation:  Impacts would be SMALL.  Release of process solutions from uranium-recovery 38 
wellheads, pipelines, module buildings, or process vessels; accidental discharge from 39 
surface impoundments; or release of yellowcake or IX resin during a transportation accident 40 
could result in surface-water contamination if the release(s) reached a surface-water body.  41 
Given mitigation measures that the Applicant would employ, however, the potential impacts 42 
to surface-water quality during the operation of the Ross Project would be SMALL.  Surface-43 
water monitoring and spill response would limit the impacts of potential surface spills to 44 
SMALL; however, impacts of spills to surface waters that are connected to shallow aquifers 45 
would be SMALL to MODERATE, depending upon the specifics of an incident.  The 46 
Applicant’s compliance with its permit conditions, use of BMPs, and implementation of other 47 
required mitigation measures, however, would reduce the impacts of the Ross Project’s 48 
operation from MODERATE to SMALL, depending upon local conditions.  49 
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Aquifer Restoration:  Impacts would be SMALL.  Potential risk of surface-water 1 
contamination associated with releases of process solutions and/or waste liquids as well as 2 
spills of other materials during aquifer restoration would be comparable to the operation 3 
phase of the Ross Project, but the uranium concentrations in such solutions would decline.  4 
Thus, the potential impacts of aquifer restoration to surface-water quantity and quality would 5 
be SMALL.  The potential impacts during aquifer restoration to the wetlands on the Ross 6 
Project area would be the same as discussed under the Ross Project’s construction and they 7 
would be SMALL. 8 
 9 
Decommissioning:  Impacts would be SMALL.  For the decommissioning of the Ross 10 
Project, the Applicant would use surface water from either the Oshoto Reservoir or the Little 11 
Missouri River for dust control during demolition activities.  Potential surface-water 12 
contamination could occur from spilled or leaked fuel or lubricants from construction 13 
equipment and passenger vehicles that would be operated during decommissioning 14 
activities, although the equipment would generally be located away from surface-water 15 
bodies.  The potential impacts from the Ross Project’s decommissioning to surface-water 16 
quantity and quality would be SMALL.  As during all of the earlier phases, the potential 17 
impacts to wetlands from the Ross Project’s decommissioning would be SMALL. 18 
 19 
Water Resources (Ground Water)  20 
 21 
Construction:  Impacts would be SMALL.  Potential impacts to the quantity of water in the 22 
shallow aquifers during construction of the Ross Project would be related to the quantity 23 
taken from the Oshoto Reservoir and the quantity involved in the installation of the CBW 24 
surrounding the facility.  Any changes in ground-water levels due to water usage from Oshoto 25 
Reservoir would be small and restricted to the area around the Reservoir.  Thus, the potential 26 
impacts during construction of the Ross Project to ground-water quantity in the shallow 27 
aquifers would be SMALL.  Also, the potential impacts of the Proposed Action’s construction 28 
to ground-water quality in the shallow aquifers would be SMALL.  Based upon yields from 29 
regional baseline wells and other wells, ground-water modeling indicates that the ore-zone 30 
aquifer could support this level of withdrawal with little drawdown.  Thus, the potential 31 
construction impacts on the ground-water quantity available from the confined aquifers (ore-32 
zone, overlaying, and underlying aquifers) would be SMALL.  Wells installed for further 33 
hydrologic studies, pre-licensing baseline site characterization (see SEIS Section 2.1.1.1), 34 
and production infrastructure would pass mechanical integrity testing (MIT) prior to use.  35 
Consequently, the potential impacts during construction on the ground-water quality in the 36 
confined aquifers would be SMALL.  The potential impacts of construction on both the 37 
quantity and quality of ground water available from the deep aquifers would be SMALL. 38 
 39 
Operation: The impact would range from SMALL to MODERATE (depending upon whether 40 
excursions occur).  Potential impacts from operation to ground-water quantity in the shallow 41 
aquifers would be similar to those as during the construction phase and would be SMALL.  42 
The Applicant would implement spill control, containment, and cleanup measures in the CPP 43 
and surface-impoundment areas (i.e., the facility).  These measures would include secondary 44 
containment for process-solution vessels and chemical storage tanks, a geosynthetic liner 45 
beneath the CPP’s foundation, dual liners with a leak-detection system for the surface 46 
impoundments, and a sediment impoundment to capture storm-water runoff.  To reduce the 47 
risk of pipeline failure, the Applicant would hydrostatically test all pipelines prior to use and 48 
install leak-detection devices in manholes along the pipelines.  The Applicant’s 49 
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implementation of BMPs during Ross Project operation would reduce the likelihood and 1 
magnitude of spills or leaks and facilitate expeditious cleanup.  The potential impacts from 2 
the Ross Project’s operation to ground-water quantity in the confined aquifers would be 3 
SMALL. 4 
 5 
The potential impacts of ISR operation to ground-water quality in the confined aquifers above 6 
and below the ore zone would be SMALL.  However, the short-term potential impacts of 7 
lixiviant excursions from uranium-recovery operation to the ore-zone aquifer outside the 8 
active ISR area would be SMALL to MODERATE.  With respect to the deep aquifers where 9 
injection of liquid byproduct wastes would occur, regular monitoring of the water quality of the 10 
injected brine is required by the permit; thus, the potential impacts of the Ross Project’s 11 
operation to ground-water quantity and quality in the deep aquifers would be SMALL. 12 
 13 
Aquifer Restoration:  Impacts would be SMALL to MODERATE (due to potential significant 14 
drawdown in the ore-zone and confined aquifers, reducing ground-water quantity).  The 15 
potential impacts to water quality would be reduced when compared to the Ross Project’s 16 
operation because no lixiviant would be used in the injection stream and the concentration of 17 
chemicals in the recovered ground water would be significantly less than during ISR 18 
operations.  The Applicant’s implementation of BMPs during aquifer restoration would 19 
continue, and the other ground-water mitigation measures would be the same as those 20 
described for the operation of the Ross Project.  Thus, the potential impacts of aquifer 21 
restoration to ground-water quantity and quality of the shallow aquifers would be SMALL.  A 22 
conservative regional ground-water modeling analysis predicts a reduction in the available 23 
head in wells used for stock, domestic, and industrial use.  These effects would be localized 24 
and short-lived.   Consequently, the potential impacts of the Proposed Action’s aquifer-25 
restoration phase to ground-water quantity of the confined aquifers would be SMALL to 26 
MODERATE.  In the deep aquifers, the volume of waste injected would be greater during the 27 
aquifer-restoration phase than during the Ross Project’s operation phase, but the potential 28 
impacts would be similar.  The impacts from aquifer restoration to ground-water quantity and 29 
quality of the deep aquifers would, therefore, be SMALL. 30 
 31 
Decommissioning:  Impacts would be SMALL.  After uranium-recovery operation is 32 
complete, unidentified, improperly abandoned wells (i.e., from previous subsurface 33 
explorations not associated with the Applicant or its activities could continue to impact 34 
aquifers above the ore-zone and adjacent aquifers by providing hydrologic connections 35 
between aquifers.  Thus, the impacts to shallow aquifers during the Proposed Action’s 36 
decommissioning would be SMALL.  As decommissioning proceeds at the Ross Project area, 37 
and the concomitant land reclamation and restoration activities proceed, all monitoring, 38 
injection, and production wells would be plugged and abandoned as noted above.  The wells 39 
would be filled with cement and/or bentonite and then cut off below plow depth to ensure 40 
ground water does not flow through the abandoned wells.  Proper implementation of these 41 
procedures would isolate the wells from ground-water flow.  Thus, the impacts to the ore-42 
zone and adjacent confined aquifers would be SMALL.  The Applicant estimates that very 43 
little brine and other liquid byproduct wastes would be disposed in the injection wells during 44 
the decommissioning (i.e., most wastes that would be generated during this phase would be 45 
solid).  This small quantity would minimize potential impacts to ground-water quantity and 46 
quality during Ross Project’s decommissioning and they would be SMALL to the deep 47 
aquifers.  48 
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Ecology 1 
 2 
Construction:  Impacts would be SMALL.  Potential environmental impacts to ecology of the 3 
Ross Project area, including both flora and fauna, could include removal of vegetation from 4 
the Ross Project area; reduction in wildlife habitat and forage productivity, and an increased 5 
risk of soil erosion and weed invasion; the modification of existing vegetative communities as 6 
a result of uranium-recovery activities; the loss of sensitive plants and habitats; and the 7 
potential spread of invasive species and noxious weed populations.  Impacts to wildlife could 8 
include loss, alteration, or incremental fragmentation of habitat; displacement of and stresses 9 
on wildlife; and direct and/or indirect mortalities.  Aquatic species could be affected by 10 
disturbance of stream channels, increases in suspended sediments, pollution from fuel spills, 11 
and habitat reduction.  However, construction of the Ross Project would be phased over time, 12 
reducing the amount of surface area disturbed at any one time.  Thus, the impacts to 13 
terrestrial vegetation and terrestrial wildlife would be SMALL.  Because aquatic habitats 14 
would be avoided if at all possible during construction, impacts to reptiles, amphibians, and 15 
fish during the Ross Project’s construction would also be SMALL. 16 
 17 
Operation:  Impacts would be SMALL.  Impacts would be similar to but less than those 18 
experienced during the construction phase because fewer earth-moving activities would 19 
occur and traffic would be less.  Due to the Applicant’s implementation of mitigation 20 
measures, such as wellfield perimeter and surface-impoundment fencing, leak-detection 21 
protocols, and wildlife protection and monitoring plans, the operation of the Ross Project 22 
would cause SMALL impacts to terrestrial vegetation and wildlife, including protected 23 
species, and to aquatic wildlife.  24 
 25 
Aquifer Restoration:  Impacts would be SMALL.  The potential impacts to ecological 26 
resources from aquifer-restoration activities would be similar to those experienced during the 27 
Ross Project’s operation phase; therefore, the potential impact to vegetation and wildlife 28 
would be SMALL.  29 
 30 
Decommissioning:   No loss of vegetative communities beyond that disturbed during the 31 
construction phase would occur.  Pipeline removal would impact vegetation that could have 32 
re-established itself, although this, too, would be temporary as the disturbed areas are 33 
reseeded.  Thus, the impacts of the Ross Project’s decommissioning would not be expected 34 
to be greater than those experienced during its construction and would consequently be 35 
SMALL.   36 
 37 
Air Quality  38 
 39 
Construction:  Impacts would be SMALL. Combustion-engine emissions from diesel- and 40 
gas-powered equipment operation would occur during all phases of the Ross Project.  The 41 
heaviest use of such equipment, however, would be the construction and decommissioning 42 
phases of the Ross Project.   Fugitive dusts would also be generated by both construction, 43 
land-clearing activities as well as by commuters and delivery trucks.  The largest workforce of 44 
the Ross Project’s lifecycle would be employed on the Project’s construction, and their 45 
respective commutes increase local traffic quite significantly.  Combustion-engine emissions 46 
and fugitive dust would be generated by all of this traffic.  However, the predominant winds 47 
(in terms of both speed and direction) in the region, the remote location of the Ross Project 48 
area, and the air-quality control systems and the BMPs that would be implemented by the 49 
Applicant would all minimize the air-quality impacts of the Ross Project’s construction.  In 50 
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addition, the requirements of the Applicant’s Air Quality Permit would require the Applicant to 1 
implement other specified mitigation measures as well, moderating the air emissions of the 2 
Ross Project.  All anticipated gaseous-emission and fugitive-dust impacts would be limited in 3 
duration during the construction phase. Thus, the impacts of the Ross Project on air quality 4 
during construction would be SMALL and short-term. 5 
 6 
Operation:  Impacts would be SMALL.  Air-quality impacts during the Ross Project’s 7 
operation phase would potentially include the same as those identified earlier for its 8 
construction phase (i.e., combustion-engine and fugitive-dust emissions).  However, the 9 
quantity of the released air emissions would be reduced due to the reduced number of 10 
workers during ISR operation.  Also, construction-equipment operation would decrease 11 
because most of the Ross Project area would have been cleared and graded during 12 
construction, so little earth movement would occur during operation; only the installation of 13 
wellfields would continue to generate fugitive dust.  During uranium-recovery operation, 14 
several point sources of non-radioactive gaseous emissions would be located at the CPP.  15 
These would include process-pipelines, process-vessel, and storage-tank vents; emergency 16 
generators and space heaters; and other sources such as storage vessels and tanks 17 
containing acids and bases.  However, these would all be very small point sources.   18 
 19 
Aquifer Restoration:  Impacts would be SMALL.  The emissions associated with the use of 20 
combustion-engine equipment would be limited in duration and result in small, short-term 21 
effects during the aquifer-restoration phase of the Ross Project.  Vehicular traffic would be 22 
limited to delivery of supplies and commuting personnel; however, the workforce at the Ross 23 
Project would decrease to only 20 workers during aquifer restoration and, thus, the vehicular 24 
emissions of commuting traffic would substantially decrease.  A significant decrease in the 25 
frequency of offsite yellowcake shipments would also occur as aquifer restoration proceeds.   26 
 27 
Decommissioning:  Impacts would be SMALL.  In the short term, emissions could increase 28 
somewhat, especially particulates because of decommissioning activities would generate 29 
particulate emissions such as fugitive dust.  For example, the Applicant’s dismantling and 30 
demolition of buildings, structures, surface impoundments, and process equipment; removing 31 
contaminated soils; moving construction equipment to the different areas where 32 
decommissioning activities would take place; and the grading and re-contouring during site 33 
reclamation and restoration could all generate air emissions, particularly fugitive dust.  34 
Combustion-engine emissions would also be produced by heavy equipment as well as 35 
vehicles transporting workers to and from the Ross Project, where the workforce would 36 
increase at the initiation of the decommissioning phase.   37 
 38 
Noise  39 
 40 
Construction: Impacts would be SMALL to MODERATE.  The nearest residents to the Ross 41 
Project area are substantially closer than those anticipated in the GEIS.  Noise would be 42 
generated during construction activities as well as by vehicle traffic.  Approximately 85 43 
percent of the overall construction workforce (i.e., 200 workers) would commute to the Ross 44 
Project area.  Heavy-equipment operation within the Ross Project area would peak during the 45 
Applicant’s construction of the CPP, surface impoundments, wellfields, and associated 46 
infrastructure.  In addition, the relocation of construction equipment to and from the Ross 47 
Project area and to and from different locations at the Ross Project area would generate 48 
noise.  Impulse or impact noises from certain equipment, such as impact wrenches and 49 
pneumatic attachments on rock breakers, could be particularly loud as well.  All of this noise 50 
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could occasionally be annoying to the closest nearby residents.   The overall noise impacts 1 
during the Proposed Action’s construction would be SMALL to the general population, but the 2 
four closest residences to the Ross Project would experience MODERATE, but short-term, 3 
exposures to noise. 4 
 5 
Operation:  Impacts would be SMALL to MODERATE, with noise generated by construction 6 
activities greatly diminishing.  The truck traffic associated with yellowcake, vanadium, and 7 
waste shipments would begin during the operation phase of the Ross Project; however, 8 
commuter-traffic noise would decrease due to the smaller workforce required during ISR 9 
operations (200 vs. 60 workers).  However, because the county roads to and from the Ross 10 
Project area currently have very low average daily and annual traffic counts, there would be a 11 
continuing high relative increase in vehicular traffic and, thus, noise impacts to nearby 12 
residents would be MODERATE; the more distant local communities would experience only 13 
small, temporary impacts.  The Applicant’s compliance with the Occupational Safety and 14 
Health Administration’s (OSHA’s) noise regulations would minimize impacts to workers.   15 
 16 
Aquifer Restoration:  Impacts would be SMALL.  During the Ross Project’s aquifer-17 
restoration phase, potential noise impacts would diminish to SMALL and would be only 18 
temporary for nearby residences.  The workforce employed during aquifer restoration would 19 
be smaller (i.e., 20 worker) than during construction and operation phases of the Ross 20 
Project and, thus, there would be fewer workers, less traffic, and fewer noise-producing 21 
activities.  The Applicant’s continued compliance with OSHA’s noise regulations would 22 
minimize impacts to workers.   23 
 24 
Decommissioning:  Impacts would be SMALL to MODERATE.  Noise levels during the 25 
decommissioning phase of the Ross Project would be similar to those identified for the 26 
construction phase, for both onsite and offsite receptors.  Most potential impacts to nearby 27 
residential receptors would occur as a result of the anticipated significantly increased 28 
commuter and truck traffic to and from the Ross Project area during decommissioning (i.e., 29 
90 workers and additional waste shipments).  At the Ross Project, despite the temporary 30 
nature of the decommissioning activities onsite, the short distance to the closest residences 31 
would make the noise impacts MODERATE. 32 
 33 
Historical and Cultural Resources  34 
 35 
Construction: Impacts would be SMALL to LARGE.  Archaeological and historical sites may 36 
potentially be disturbed by construction.  Within the area of potential effect at the proposed 37 
Ross Project, 25 sites are being treated as eligible for listing on the National Register of 38 
Historic Places (NRHP) for the purposes of this NEPA analysis.  Avoidance of sites that are 39 
not within the proposed disturbance areas is recommended.  For sites within the proposed 40 
disturbance areas, avoidance and mitigation, such as fencing and data recovery excavations 41 
are recommended. 42 
 43 
Prior to an NRC license being granted, an agreement between the NRC, the Wyoming State 44 
Historic preservation Office (WY SHPO), BLM, interested Native American Tribes, the 45 
Applicant, and other interested parties will be established outlining the mitigation process for 46 
each affected resource.  Additionally, prior to construction, the Applicant will develop an 47 
Unexpected Discovery Plan that will outline the steps required if unexpected historical and 48 
cultural resources are encountered. 49 
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Consultation efforts to identify properties of religious and cultural significance to Tribes have 1 
not been completed.  Thus, the NRC cannot determine effects to these properties at this 2 
time.  Section 106 consultation between NRC, WY SHPO, BLM, Tribal representatives, and 3 
the Applicant regarding potential impacts to these sites is ongoing. 4 
 5 
Operation:  Impacts would be SMALL.  Minimal impacts will result during the operation 6 
phase because impacts to cultural resources will be mitigated before facility construction.  If 7 
historical or cultural resources are encountered during operations, the Unexpected Discovery 8 
Plan will be implemented.  Work would stop in the immediate area, and appropriate agencies 9 
would be notified.   10 
 11 
Aquifer Restoration:  Impacts would be SMALL.  Impacts to historical and cultural 12 
resources during the aquifer restoration phase will be similar to operations.  Minimal impacts 13 
will result because impacts to cultural resources will be mitigated before facility construction, 14 
and identified resources will be avoided.  If historical or cultural resources are encountered 15 
during aquifer restoration, the Unexpected Discovery Plan will be implemented.  Work would 16 
stop in the immediate area, and appropriate agencies would be notified.   17 
 18 
Decommissioning:  Impacts would be SMALL.  Minimal impacts will result during the 19 
decommissioning phase because impacts to cultural resources will be mitigated prior to 20 
facility construction.  If historical or cultural resources are encountered during 21 
decommissioning, the Unexpected Discovery Plan will be implemented.  Work would stop in 22 
the immediate area, and appropriate agencies would be notified.   23 
 24 
Visual and Scenic Resources  25 
 26 
Construction:  Impacts would be SMALL to MODERATE. The largest visible surface 27 
features of the Ross Project that would emerge during the construction phase would include 28 
wellhead covers and header houses; electrical and other utility distribution lines, which are 29 
mounted on 6-m [20-ft] wooden poles; more roads; the CPP; and the surface impoundments.  30 
There are protected visual resources near the Ross Project; the nearest such area is the 31 
Devils Tower National Monument, which is approximately 16 km [10 mi] east of the Ross 32 
Project.  Although the Project itself would not be visible at the lower park portion of the 33 
Tower, climbers ascending to the top of the Tower may be able to see some of the Project’s 34 
largest attributes as well as, in the night sky, the lights of the Project.  These lights would also 35 
be visible at residences near the Ross Project.  The short-term visual contrasts with the 36 
characteristic landscape of the Ross Project area would result from construction activities.   37 
However, the construction activities proposed for the Ross Project would be consistent with 38 
the U.S. Bureau of Land Management (BLM) visual classification of this area.  The 39 
management objective of Visual Resource Management (VRM) Class III is to partially retain 40 
the existing character of the landscape so that the level of change to the characteristic 41 
landscape can be moderate.  Also, prior to construction of the Ross Project, the Applicant 42 
would conduct baseline monitoring for potential light pollution and develop a light-pollution 43 
monitoring plan that would finalize the locations for both continuous and intermittent light 44 
sources.  The short-term construction activities at the proposed Ross Project would result in 45 
SMALL to MODERATE visual impacts to the nearest four residences, each of which has a 46 
view of the Ross Project area.  For the remaining 7 of the 11 nearby residences, the visual 47 
impacts would be SMALL. 48 
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Operation:  Impacts would be SMALL.  The overall visual impacts of an operating wellfield 1 
and the ISR facility itself would be small.  In addition, the Ross Project would be located in 2 
gently rolling topography, where the visibility of aboveground infrastructure would vary and 3 
would be relative, depending upon the location and elevation of an observer as well as on 4 
nearby topography, total distance, and lighting characteristics.  Lighting from the Ross 5 
Project would be visible from five of the residences to the east and from various locations 6 
directly to the west, north, and southeast.  Mitigation measures for local light-pollution 7 
impacts would be the same as those described above for the construction phase of the Ross 8 
Project.  9 
  10 
Aquifer Restoration:  Impacts would be SMALL.  Aquifer restoration activities would take 11 
place sequentially in the wellfields and last approximately two years per wellfield.  There 12 
would be no modifications to either scenery or topography during aquifer restoration.  Much 13 
of the same equipment and infrastructure used during operation would be employed during 14 
aquifer restoration, so that impacts to the visual landscape would be expected to be similar to 15 
or less than the impacts during the Proposed Action’s operation phase.  The mitigation 16 
measures presented above for both the Proposed Action’s construction and operation 17 
phases would continue to be implemented during the aquifer-restoration phase, and these 18 
would continue to limit potential visual impacts. 19 
 20 
Decommissioning:  Impacts would be SMALL.  The Ross Project would not result in 21 
significant impacts to the landscape that would persist after facility decommissioning and site 22 
restoration are completed.  Most visual impacts during decommissioning would be temporary 23 
and diminish as structures, equipment, and other facility components are removed; the 24 
disturbed land surface is reclaimed and restored; and the vegetation is re-established.   25 
 26 
Socioeconomics  27 
 28 
Construction:  Impacts would be SMALL to MODERATE.  The Ross Project would employ 29 
approximately 200 people during construction, and this influx of workers would be expected 30 
to result in socioeconomic impacts, the greatest for communities with small populations.  31 
However, due to the short duration of construction, these workers would have only a limited 32 
effect on public services and community infrastructure.  The Applicant is also committed to 33 
hiring locally—90 percent of the construction workforce would be local hires—so the overall 34 
socioeconomic impacts during the construction phase of the Ross Project would be SMALL.  35 
However the tax revenues paid to Crook County would be significant and, thus, that benefit 36 
would be a MODERATE impact of the Ross Project. 37 
 38 
Operation:  Impacts would be SMALL to MODERATE.  If the majority of the operation 39 
workforce is local, the potential impacts to population and public services would continue to 40 
be SMALL.  Because the Applicant is committed to hiring locally—80 percent of the operation 41 
workforce is expected to be local hires—the overall socioeconomic impacts during the Ross 42 
Project’s operation phase would continue to be SMALL, with MODERATE impacts 43 
associated with the additional tax revenues that would accrue to Crook County. 44 
 45 
Aquifer Restoration:  Impacts would be SMALL.  The Applicant indicates that there would 46 
be a smaller workforce of only approximately 20 workers during the aquifer-restoration 47 
phase, without concurrent operations.  The need for regulatory, management, and health and 48 
safety personnel would continue throughout aquifer restoration, but this need would be met 49 
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by personnel transitioning from operation-phase work to aquifer restoration and no new 1 
personnel would necessarily be required.  Thus, the impacts of the Ross Project’s aquifer-2 
restoration phase would likely be at most the same, or, more likely, less than those noted 3 
above for the Ross Project’s operation phase. 4 
 5 
Decommissioning:  Impacts would be SMALL.  Because the size of the workforce during 6 
the Ross Project’s decommissioning phase would be initially be higher, but would subside as 7 
the decommissioning proceeds, there would be no significant socioeconomic impacts.  In 8 
addition, socioeconomic impacts would no longer include tax revenues to Crook County 9 
during the decommissioning phase of the Ross Project and, thus, the earlier phases’ 10 
moderate impacts would be eliminated. 11 
 12 
Environmental Justice  13 
 14 
All Phases:  No minority or low-income populations were identified in the vicinity of the 15 
proposed Ross Project.  Therefore, there would be no disproportionately high and adverse 16 
impacts to minority and low-income populations from the construction, operation, aquifer 17 
restoration, and decommissioning of the Ross Project.  18 
 19 
Public and Occupational Health and Safety  20 
 21 
Construction:  Impacts would be SMALL.  Construction activities, including the use of 22 
construction equipment and vehicles, would disturb the topsoil and create fugitive dust 23 
emissions.  Fugitive dust generated from construction activities would be short term (1 to 2 24 
years), and the levels of radioactivity in soils at the proposed project site are low; therefore 25 
direct exposure, inhalation, and ingestion of fugitive dust would not result in a significant 26 
radiological dose to workers or the public.  Construction equipment would be diesel powered 27 
and would exhaust particulate diesel emissions.  The potential impacts and potential human 28 
exposures from these emissions would be SMALL because of the short duration of the 29 
release and because the emissions would be readily dispersed into the atmosphere. 30 
 31 
Operation:  The radiological impacts from normal operations would be SMALL.  Public and 32 
occupational exposure rates at ISR facilities during normal operations have historically been 33 
well below regulatory limits.  Dose assessments using the MILDOS computer code indicate 34 
that the 10 CFR Part 20 public dose limit of 1 mSv/yr [100 mrem/yr] would not be exceeded 35 
at any property boundary.  The remote location of the proposed Ross Project site and the use 36 
of the proposed ISR technology coupled with the Applicant’s proposed procedures to 37 
minimize exposure would cause the potential impact on public and occupational health and 38 
safety from facility operation to be SMALL.  The radiological impacts from accidents would be 39 
SMALL for workers (if the Applicant’s radiation safety and incident response procedures in an 40 
NRC-approved radiation protection plan are followed) and SMALL for the public because of 41 
the facility’s remote location.  The nonradiological public and occupational health and safety 42 
impacts from normal operations and accidents, due primarily to risk of chemical exposure, 43 
would be SMALL if handling and storage procedures are followed. 44 
 45 
Aquifer Restoration:  Impacts would be SMALL.  Impacts would be similar to, but less than, 46 
those during the operations phase.  The reduction or elimination of some operational 47 
activities would further reduce the magnitude of potential worker and public health impacts 48 
and safety hazards. 49 
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Decommissioning:  Impacts would be SMALL.  Impacts would be similar to those 1 
experienced during construction.  Soil and facility structures would be decontaminated, and 2 
lands would be restored to preoperational conditions. 3 
 
Waste Management  4 
 5 
Construction:  Impacts would be SMALL.  No significant liquid wastes would be generated 6 
during the construction of the Ross Project.  Most of the solid wastes expected to be 7 
generated during the construction phase would be general construction debris including 8 
paper, wood, plastic, and scrap metal.  These nonhazardous solid wastes would be disposed 9 
of at a permitted solid-waste facility.  Hazardous wastes, such as organic solvents, paints, 10 
and paint thinners, would be disposed of in accordance with the requirements in the 11 
Resource Conservation and Recovery Act (RCRA).   No radioactive (byproduct) wastes 12 
would be generated during this phase at the Ross Project, although technologically enhanced 13 
naturally occurring radioactive material (TENORM) wastes would be generated during well 14 
drilling and these wastes would be managed onsite. 15 
 16 
Operation:  Impacts would be SMALL.  Wastes generated during the operation of the Ross 17 
Project would primarily be liquid waste streams consisting of process bleed, where, after 18 
reverse-osmosis treatment, some excess permeate early in the Project’s operation and brine 19 
would be disposed of onsite at the five already permitted  underground deep-injection wells.  20 
In addition, other liquid byproduct effluents would be generated as spent eluate, process-21 
drains liquids, contaminated reagents, filter-backwash liquids, wash-down water, and 22 
decontamination shower water.   State permitting actions, NRC license conditions, and NRC 23 
inspections would ensure that proper waste-management practices are implemented by the 24 
Applicant to comply with safety requirements to protect workers and the public.  25 
Nonhazardous solid waste such as facility trash, tires, piping, valves, and instrumentation, 26 
would be reused, recycled, or disposed of at a nearby landfill or other waste-disposal facility, 27 
each of which has available disposal capacity.  Domestic wastes would be treated and 28 
disposed of in an onsite sewage-treatment system. 29 
 30 
Aquifer Restoration:  Impacts would be SMALL.  Water from aquifer restoration would be 31 
treated through a combination of ion exchange and reverse osmosis (RO) and then would be 32 
re-injected into the ore-zone aquifer to limit the volume of water permanently withdrawn.  33 
Concentrated liquid effluents generated by these activities would be disposed of via deep 34 
well disposal.  Ordinary trash would continue to be shipped offsite for disposal. 35 
 36 
Decommissioning:  Impacts would be SMALL.  The goal of decommissioning is to reduce 37 
potential impacts by removing contaminants to allowable (regulatory) levels and restoring the 38 
land of the Ross Project area to pre-licensing baseline conditions.  The Applicant proposes to 39 
decontaminate and recycle much of the process equipment or to reuse it at other uranium-40 
recovery facilities.  The Applicant would remove sludge from the storage ponds and liners 41 
and dispose of this material at a properly licensed radioactive-waste facility.  Pre-operational 42 
agreements with a licensed radioactive-waste disposal facility to accept byproduct material 43 
would ensure the availability of sufficient disposal capacity for decommissioning activities.  If 44 
hazardous waste is generated by decommissioning activities, it would be handled in 45 
accordance with applicable requirements.   46 
 
 



 
DRAFT                                                                                                          Executive Summary 

 
 

xxxvi 
 

SUMMARY OF THE CUMULATIVE IMPACTS  1 
 2 
The cumulative impacts on the environment that would result from the incremental impact of 3 
the proposed Ross Project, when added to other past, present, and reasonably foreseeable 4 
future actions, was also considered.  The NRC staff determined that the SMALL to LARGE 5 
incremental impacts of the Ross Project would not contribute perceptible increases to the 6 
SMALL to LARGE cumulative impacts, due primarily to the extensive exploration taking place 7 
in the area for uranium, oil, and gas, and from coal mining.  8 
 9 
SUMMARY OF THE COSTS AND BENEFITS OF THE PROPOSED ACTION  10 
 11 
The implementation of the Proposed Action would generate primarily regional and local costs 12 
and benefits.  The regional benefits of building the proposed Ross Project would be 13 
increased employment, economic activity, and tax revenues to the region around the 14 
proposed Ross Project area (i.e., Crook County).  Costs associated with the Ross Project 15 
are, for the most part, limited to the area immediately surrounding the Ross Project area and 16 
include small visual, air-quality, and noise impacts.  The NRC staff determined that the 17 
benefit from constructing and operating the uranium-recovery facility would outweigh the 18 
environmental and social costs.   19 
 20 
COMPARISON OF THE ALTERNATIVES  21 
 22 
Under the No-Action Alternative, Alternative 2, the NRC would not approve the license 23 
application for the proposed Ross Project.  The No-Action Alternative would result in the 24 
Applicant not constructing, operating, restoring the aquifer of, or decommissioning the 25 
proposed ISR project.  However, even if the proposed Ross Project is not licensed, the 26 
Applicant has already accomplished certain preconstruction activities (those activities that do 27 
not require an NRC license) at the Ross Project area.  These previously completed 28 
preconstruction activities are evaluated as part of Alternative 2:  No Action. 29 
 30 
Under Alternative 3, the NRC would issue the Applicant a license for the construction, 31 
operation, aquifer restoration, and decommissioning of the proposed ISR project at the Ross 32 
Project, except that the entire ISR facility, including all buildings, other auxiliary structures, 33 
and the surface impoundments would be located north of where it is to be situated for the 34 
Proposed Action.  This alternate location for the ISR facility, referred as the “north site” by the 35 
Applicant (and referred to herein as the “North Ross Project”), was considered, but 36 
eliminated, by the Applicant in its license application.  The north site is about 900 m [3,000 ft] 37 
northwest of where the facility would be located in the Proposed Action (referred to by the 38 
Applicant as the “south site”).  An unnamed surface water drainage feature generally divides 39 
the north site.  To avoid the floodplain of the drainage the Applicant would likely place the 40 
CPP and other buildings on one side of the drainage and the surface impoundments on the 41 
other side. 42 
 43 
PRELIMINARY RECOMMENDATION  44 
 45 
After weighing the impacts of the Proposed Action and comparing the Alternatives, the NRC 46 
staff, in accordance with 10 CFR Part 51.71(f), sets forth its preliminary NEPA 47 
recommendation regarding the Proposed Action.  Unless safety issues mandate otherwise, 48 
the preliminary NRC staff recommendation to the Commission related to the environmental 49 
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aspects of the Proposed Action is that a source and byproduct materials license for the 1 
Proposed Action be issued as requested.  The NRC staff concludes that the applicable 2 
environmental monitoring program described in Chapter 6 and the proposed mitigation 3 
measures discussed in Chapter 4 will eliminate or substantially lessen the potential adverse 4 
environmental impacts associated with the Proposed Action.   5 
 6 
The NRC staff has concluded that the overall benefits of the proposed action outweigh the 7 
environmental disadvantages and costs based on consideration of the following: 8 
 9 
• Potential adverse impacts to all environmental resource areas are expected to be 10 

SMALL, with the exception of 11 
 12 

1. Transportation resources during all phases of the proposed action.  Increases in 13 
traffic during construction and operation would have a MODERATE to LARGE impact.  14 
Impacts would be MODERATE with mitigation for construction, operation, aquifer 15 
restoration, and decommissioning (See SEIS Sections 4.3.1.1, 4.3.1.2, 4.3.1.3, and 16 
4.3.1.4).     17 

 18 
2. Groundwater resources during operation and aquifer restoration.  During operations 19 

there would be a MODERATE impact to ore-zone aquifer water quality due to 20 
excursions; however with measures in place to detect and resolve the excursions, the 21 
impacts would be reduced.  During aquifer restoration there would be a MODERATE 22 
impact to ore-zone aquifer water quantity due to short-term drawdown (See SEIS 23 
Sections 4.5.1.2 and 4.5.1.3).  24 

 25 
3. Noise resources during construction, operations, and decommissioning.  During these 26 

phases of the Ross Project there would be MODERATE impacts due to increased 27 
noise levels, however they would be intermittent and short term (See SEIS Sections 28 
4.8.1.1, 4.8.1.2 and 4.8.1.4).  29 

 30 
4. Historical and cultural resources during construction.  Section 106 consultation and 31 

efforts to identify and determine the eligibility of historical and cultural resources that 32 
could be adversely affected by the proposed Ross Project are currently ongoing.  33 
Therefore, to be conservative in this draft SEIS, the NRC staff considers that 34 
construction could have a MODERATE to LARGE impact on historic properties, sites 35 
currently listed or eligible for listing on the National Register of Historic Places 36 
(NRHP)—and other unevaluated historic, cultural, and religious properties in the 37 
project area (See SEIS Section 4.9.1.1).  However, once identification efforts are 38 
complete, mitigation efforts, which could require an MOA, would be developed to 39 
reduce impacts.  The final SEIS will include the outcome of Section 106 consultation 40 
and would discuss mitigation measures, including an MOA, if one is developed.     41 

 42 
5. Visual and scenic resources during construction. There would be MODERATE 43 

impacts to residents near the Ross Project for the first year, however over the long 44 
term, impacts would be reduced (See SEIS Section 4.10.1.1). 45 

 46 
6. Socioeconomic resources during construction and operations.  There would be 47 

MODERATE impacts to Crook County during these phases of the Ross Project 48 
because taxes from the Project will be paid to the county (See Sections 4.11.1.1 and 49 
4.11.1.2). 50 
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• Regarding groundwater, the portion of the aquifer(s) designated for uranium recovery 1 
must be exempted as underground sources of drinking water before ISR operations 2 
begin.  Additionally, Strata would be required to monitor for excursions of lixiviant from 3 
the production zones and to take corrective actions in the event of an excursion.  Prior to 4 
operations, the Applicant would be required to provide detailed hydrologic pumping test 5 
data packages and operational plans for each wellfield at the Ross Project.  Strata would 6 
also be required to restore groundwater parameters affected by the ISR operations to 7 
levels that are protective of human health and safety.  8 

 9 
• The costs associated with the Ross Project are, for the most part, limited to the area 10 

surrounding the site.  11 
 12 
• The regional benefits of building the proposed Project would be: increased employment, 13 

economic activity, and tax revenues in the region around the proposed Project site.14 
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SI* (MODERN METRIC) CONVERSION FACTORS 
 

Approximate Conversions From SI Units 

Symbol When You Know Multiply By To Find Symbol 

Length 

cm centimeters 0.39 inches in 
m meters 3.28 feet ft 
m meters 1.09 yards yd 
km kilometers 0.621 miles mi 

Areas 

mm2 square millimeters 0.0016 square inches in2 
m2 square meters 10.764 square feet ft2 
m2 square meters 1.195 square yards yd2 
Ha hectares 2.47 acres ac 
km2 square kilometers 0.386 square miles mi2 

Volume 
mL milliliters 0.034 fluid ounces fl oz 
L liters 0.264 gallons gal 

m3 cubic meters 35.314 cubic feet ft3 
m3 cubic meters 1.307 cubic yards yd3 
m3 cubic meters 0.0008107 acre-feet acre-feet 

Mass 
g grams 0.035 ounces oz 

kg kilograms 2.202 pounds lb 

Mg (or “t”) megagrams 
(or “metric ton”) 1.103 short tons 

(2,000 lb) T 

Temperature (Exact Degrees) 
0 Celsius 1.8C + 35 Fahrenheit 0 

*SI is the symbol for the International System of Units.  Appropriate rounding should be performed to comply with Section 4 of ASTM 
International’s “Standard for Metric Practice Guide.”   West Conshohocken, Pennsylvania:  ASTM International.  Revised 2003. 
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1   INTRODUCTION 1 
 2 
1.1  Background  3 
 4 
The U.S. Nuclear Regulatory Commission (NRC) prepared this Supplemental Environmental 5 
Impact Statement (SEIS) in response to an application Strata Energy, Inc. (Strata) (referred to 6 
herein as the Applicant) submitted on January 4, 2011, to develop and operate the proposed 7 
Ross In Situ Uranium Recovery (ISR) Project (herein referred to as Ross Project), located in 8 
Crook County, Wyoming (Strata, 2011a; Strata, 2011b).  The Applicant is a wholly owned 9 
subsidiary of Peninsula Minerals, Ltd.  Figure 1.1 shows the geographic location of the 10 
proposed project.  This site-specific SEIS supplements the Generic Environmental Impact 11 
Statement (GEIS) for In Situ Leach Uranium Milling Facilities (herein referred to as GEIS) and 12 
was prepared in accordance with the process described in GEIS Section 1.8 (NRC, 2009) and 13 
as detailed in Section 1.4.1 of this SEIS.  The NRC’s Office of Federal and State Materials and 14 
Environmental Management Programs prepared this SEIS as required by Title 10, Energy, of 15 
the U.S. Code of Federal Regulations (10 CFR), Part 51. These regulations implement the 16 
requirements of the National Environmental Policy Act of 1969 (NEPA), as amended (Public 17 
Law 91-190), which requires the Federal government to assess the potential environmental 18 
impacts of major federal actions that may significantly affect the human environment.  19 
 20 
The GEIS uses the terms “in-situ leach (ISL) process” and “11e.(2) byproduct material” to 21 
describe this uranium milling technology and the waste stream generated by this process.  For 22 
the purposes of this SEIS, ISR is synonymous with ISL.  The SEIS also uses the term 23 
“byproduct material” instead of “11e.(2) byproduct material“ to describe the waste stream 24 
generated by this milling process to be consistent with the definition in 10 CFR Part 40.4.   25 
 26 
1.2  Proposed Action  27 
 28 
On January 4, 2011, Strata submitted an application for an NRC source and byproduct material 29 
license to construct and operate an ISR facility at the proposed Ross Project site and to conduct 30 
aquifer restoration, site decommissioning, and reclamation activities.  Based on the application, 31 
the NRC’s federal action is the decision to either grant or deny the license. The Applicant’s 32 
proposal is described in detail in SEIS Section 2.1.1.  33 
 34 
1.3  Purpose and Need of the Proposed Action  35 
 36 
The NRC regulates uranium milling, including the ISR process, under 10 CFR Part 40, Domestic 37 
Licensing of Source Material.  The Applicant is seeking an NRC source material license to 38 
authorize commercial-scale ISR at the proposed Ross Project site.  The purpose and need for 39 
the proposed action is to provide an option that allows the Applicant to recover uranium and to 40 
produce yellowcake slurry at the Ross Project site.  Yellowcake is the uranium oxide product of 41 
the ISR milling process that is used to produce various products, including fuel for commercially 42 
operated nuclear power reactors. 43 
 44 
This definition of purpose and need reflects the Commission’s recognition that, unless there are 45 
findings in the safety review required by the Atomic Energy Act of 1954 (AEA), as amended, or 46 
findings in the NEPA environmental analysis that would lead NRC to reject a license application, 47 
NRC has no role in a company’s business decision to submit a license application to operate an 48 
ISR facility at a particular location.  49 
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     Source:  Strata, 2011a.  
 
 

Figure 1.1 Ross Project Location 
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1.3.1  BLM’s Purpose and Need 1 
 2 
The BLM purpose and need for the proposed action is to provide for orderly, efficient, and 3 
environmentally responsible mining of the uranium resource.  The uranium resource is needed 4 
to fulfill market demands for this product for power generation and other needs.  The proposed 5 
Ross Project area contains BLM-administered public lands open to mineral entry, and the 6 
Applicant has filed mining claims on them. The BLM federal decision is either to approve the 7 
Applicant’s Plan of Operations subject to mitigation included in the license application and this 8 
draft SEIS, or deny approval of the Plan of Operations.  BLM’s responsibility to respond to the 9 
Applicant’s Plan of Operations establishes the need for the action.  The mining claimant (Strata) 10 
has the right to mine and to develop the mining claims as long as it can be done without causing 11 
unnecessary or undue degradation and is in accordance with pertinent laws and regulations 12 
under 43 CFR Part 3800. 13 
   14 
1.4  Scope of the SEIS 15 
 16 
The NRC staff prepared this SEIS to analyze the potential environmental impacts (i.e., direct, 17 
indirect, and cumulative impacts) of the proposed action and of reasonable alternatives to the 18 
proposed action.  The scope of this SEIS considers both radiological and nonradiological 19 
(including chemical) impacts associated with the proposed action and its alternatives.  This 20 
SEIS also considers unavoidable adverse environmental impacts, the relationship between 21 
short-term uses of the environment and long-term productivity, and the irreversible and 22 
irretrievable commitments of resources.  23 
 24 
1.4.1  Relationship to the GEIS  25 
 26 
As described in Section 1.1, this SEIS supplements the GEIS, which was published as a final 27 
report in May 2009 (NRC, 2009).  The final GEIS assessed the potential environmental impacts 28 
associated with the construction, operation, aquifer restoration, and decommissioning of an ISR 29 
facility that could be located in four specific geographic regions of the western United States.  30 
The proposed Ross Project is located in the Nebraska/South Dakota/Wyoming Uranium Milling 31 
Region.  Table 1.1 summarizes the expected environmental impacts by resource area in the 32 
Nebraska-South Dakota-Wyoming Uranium Milling Region based on the GEIS analyses.  33 
 34 
The NRC conducted scoping activities for the purposes of defining the scope of GEIS and any 35 
future supplements to the GEIS.  NRC staff accepted public comments on the scope of the 36 
GEIS from July 24, 2007, to November 30, 2007, and held three public scoping meetings, one 37 
of which was in the State of Wyoming.  Additionally, NRC held eight public meetings to receive 38 
comments on the draft GEIS, published in July 2008.  Three of these meetings were held in the 39 
State of Wyoming and one in nearby (Spearfish) South Dakota.  Comments on the draft GEIS 40 
were accepted between July 28, 2008, and November 8, 2008.  Comments received during 41 
scoping and on the draft GEIS were made available on the NRC website 42 
(http://www.nrc.gov/reading-rm/adams.html).  Transcripts of the scoping meeting and draft GEIS 43 
comment meetings in Wyoming are available at http://www.nrc.gov/materials/uranium-44 
recovery/geis/pub-involve-process.html.      45 

http://www.nrc.gov/materials/uranium-recovery/geis/pub-involve-process.html
http://www.nrc.gov/materials/uranium-recovery/geis/pub-involve-process.html
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   1 
A scoping summary report was provided as GEIS Appendix A and GEIS Appendix G and 2 
provides responses to public comments on the draft GEIS (NRC, 2009). 3 
 4 
In addition to the scoping activities conducted by NRC during preparation of the GEIS, NRC 5 
published ads, soliciting scoping comments on the Ross Project SEIS, in four local newspapers 6 
(Moorcroft Leader, Casper Star Tribune, Gillette News Record, and Sundance Times).  The 7 
newspaper ad ran on December 2, 2011 in the Casper Star Tribune and December 1, 2011 for 8 
the other three papers.  Scoping comments were received until December 30, 2011.  In total, 19 9 
scoping comment letters were received containing a total of 53 individual comments.   10 
 11 
This SEIS was prepared to fulfill the requirement at 10 CFR Part 51.20(b)(8) to prepare either 12 
an environmental impact statement (EIS) or supplement to an EIS (SEIS) for the issuance of a 13 
source material license for an ISR facility (NRC, 2009).  The GEIS provides a starting point for 14 
the NRC’s NEPA analyses for site-specific license applications for new ISR facilities, as well as 15 
for applications to amend or renew existing ISR licenses.  As described in the GEIS, the GEIS 16 

 
 

Table 1.1  
ISL GEIS Range of Expected Impacts in the Nebraska-South Dakota-Wyoming Uranium Milling 

Region  
Resource Area Construction Operation Aquifer 

Restoration 
Decommissioni

ng 
Land Use  S  S  S  S to M  
Transportation  S to M  S to M  S to M  S  
Geology and Soils  S  S  S  S  
Surface Water  S to M  S to M  S to M  S to M  
Groundwater  S  S to L  S to M  S  
Terrestrial 
Ecology  

S to M  S  S  S  

Aquatic Ecology  S  S  S  S  
Threatened and 
Endangered 
Species  

S to L  S  S  S  

Air Quality  S  S  S  S  
Noise  S to M  S to M  S to M  S  
Historical and 
Cultural 
Resources  

S to L  S  S  S  

Visual and Scenic 
Resources  

S  S  S  S  

Socioeconomics  S to M  S to M  S   S to M  
Public and 
Occupational 
Health and Safety  

S  S to M  S  S  

Waste 
Management  

S  S  S  S  

S: SMALL impact  
M: MODERATE impact  
L: LARGE impact  
Source: NRC, 2009  
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provides criteria for each environmental resource area to assess the significance level of 1 
impacts (i.e., SMALL, MODERATE, or LARGE).  The NRC staff applied these criteria to the site-2 
specific conditions at the proposed Ross Project.  This SEIS tiers from, and incorporates by 3 
reference, the GEIS relevant information, findings, and conclusions concerning environmental 4 
impacts.  The extent to which NRC staff incorporates the GEIS impact conclusions depends on 5 
the consistency between: (i) the Applicant’s proposed facilities and activities, and conditions at 6 
the Ross Project site; and (ii) the reference facility description, and activities, and information in 7 
the GEIS.  NRC staff determinations regarding potential environmental impacts and the extent 8 
to which GEIS impact conclusions were incorporated by reference are described in Section 4 of 9 
this SEIS.  GEIS Section 1.8.3 describes the relationship between the GEIS and a site-specific 10 
SEIS (NRC, 2009).  11 
 12 
1.4.2  Public Participation Activities  13 
 14 
As part of the preparation of this SEIS, NRC staff met with Federal, State, and local agencies 15 
and authorities, as well as public interest groups during a visit to the proposed Ross Project site 16 
and surrounding region in August 2011 (NRC, 2011a).  The purpose of the meetings was to 17 
gather additional site-specific information to assist the NRC’s environmental review.  18 
 19 
The NRC staff published a Notice of Opportunity for Hearing on the proposed Ross Project 20 
license application in the Federal Register (FR) on July 13, 2011 (76 FR 41308).  A hearing 21 
request from Petitioners Natural Resources Defense Council and Powder River Basin Resource 22 
Council was received on October 27, 2011.  The NRC staff published a Notice of Intent (NOI) to 23 
prepare this SEIS on November 16, 2011 (76 FR 71082).  In addition to the opportunities 24 
provided through the NEPA process, the NRC provided multiple opportunities for public 25 
involvement during the NRC staff’s safety review.  Specifically, the NRC staff held 10 public 26 
meetings or teleconferences with the Applicant from 2010 through 2012.  27 
 28 
1.4.3  Issues Studied in Detail  29 
 30 
To meet its NEPA obligations related to its review of the Ross Project license application, the 31 
NRC staff conducted an independent, detailed, comprehensive evaluation of the environmental 32 
impacts from construction, operation, aquifer restoration, and decommissioning of an ISR facility 33 
at the proposed Ross Project site and from reasonable alternatives.  As described in GEIS 34 
Section 1.8.3, the GEIS: (i) evaluated the types of environmental impacts that may occur from 35 
ISR uranium milling facilities; (ii) identified and assessed generic impacts (i.e., the same or 36 
similar) at all ISR facilities (or those with specified facility or site characteristics); and (iii) 37 
determined the scope of environmental impacts that needed to be addressed in site-specific 38 
environmental reviews.  Therefore, although all of the environmental resource areas identified in 39 
the GEIS would be addressed in site-specific reviews, certain resource areas would require a 40 
more detailed site-specific analysis, because the GEIS determined a range in the significance of 41 
impacts (e.g., SMALL to MODERATE, SMALL to LARGE) could result, depending upon site-42 
specific conditions (see Table 1.1).  43 
 44 
Based on the GEIS analyses, this SEIS provides a site-specific analysis of the following 45 
resource areas: 46 
  47 

• Land Use  48 
• Transportation  49 
• Geology and Soils  50 
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• Transportation  1 
• Surface Water  2 
• Groundwater  3 
• Ecology  4 
• Threatened and Endangered Species  5 
• Air Quality  6 
• Noise  7 
• Visual and Scenic Resources 8 
• Historic and Cultural Resources  9 
• Socioeconomics  10 
• Environmental Justice 11 
• Public Health and Safety  12 
• Waste Management  13 

 14 
Furthermore, certain site-specific analyses not conducted in the GEIS, such as assessment of 15 
cumulative impacts, were considered in this SEIS.  Additionally, the NRC considers the potential 16 
effects from implementing the proposed action on global climate change by estimating the 17 
facility’s greenhouse gas emissions, and also describes the potential effects of global climate 18 
change on the proposed action.   19 
 20 
1.4.4  Issues Outside the Scope of the SEIS  21 
 22 
Some issues and concerns raised during the scoping process on the GEIS (NRC, 2009, 23 
Appendix A) were determined to be outside the scope of the GEIS.  These issues and concerns 24 
(e.g., general support or opposition for uranium milling, impacts associated with conventional 25 
uranium milling, comments regarding the alternative sources of uranium feed material, 26 
comments regarding energy sources, requests for compensation for past mining impacts, and 27 
comments regarding the credibility of NRC) are also outside the scope of this SEIS.  28 
 29 
1.4.5  Related NEPA Reviews and Other Related Documents  30 
 31 
A number of NEPA documents (environmental assessments [EAs] and environmental impact 32 
statements [EISs]) and other documents were reviewed and used in the development of this 33 
SEIS. The related documents are described below:  34 
 35 
• NUREG–1910, Generic Environmental Impact Statement for In-Situ Leach Uranium 36 

Milling Facilities, Final Report (NRC, 2009). As described previously, this GEIS was 37 
prepared to assess the potential environmental impacts from the construction, operation, 38 
aquifer restoration, and decommissioning of an ISR facility located in one of four different 39 
geographic regions of the western U.S. including the Nebraska/South Dakota/Wyoming 40 
Uranium Milling Region, where the proposed Ross Project would be located.  The 41 
environmental analysis in this SEIS both tiers from the GEIS and incorporates it by 42 
reference.  43 

 44 
• NUREG–0706, Final Generic Environmental Impact Statement on Uranium Milling 45 

(NRC, 1980). This Generic EIS provides a detailed evaluation of the impacts and effects of 46 
anticipated conventional uranium milling operations in the United States through the year 47 
2000, including an analysis of tailings disposal programs.  NUREG–0706 concluded the 48 
environmental impacts from underground mining and conventional milling would be more 49 
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severe than using ISR technology.  As described in SEIS Section 2.2.1, conventional mining 1 
and milling were considered, but eliminated from detailed analysis.  2 

 3 
• NUREG–1508, Final Environmental Impact Statement To Construct and Operate the 4 

Crownpoint Uranium Solution Mining Project, Crownpoint, New Mexico (NRC, 1997). 5 
This EIS evaluates the use of ISR technology at the Church Rock and Crownpoint sites at 6 
Crownpoint, New Mexico.  Alternative uranium mining methods were not evaluated because 7 
the uranium ore located at the proposed sites was too deep to be extracted economically 8 
and the Final EIS concluded underground mining would have more significant environmental 9 
impacts than ISR recovery.  10 

 11 
• NRC’s Safety Evaluation Report. The NRC is preparing a Safety Evaluation Report (SER) 12 

for the proposed Ross Project that evaluates the Applicant’s proposed facility design, 13 
operational procedures, and radiation protection programs and whether the Applicant’s 14 
proposed action can be accomplished in accordance with the applicable provisions in 10 15 
CFR Part 20, 10 CFR Part 40, and 10 CFR Part 40, Appendix A.  The SER also provides the 16 
NRC staff analysis of the Applicant’s initial funding estimate to complete site 17 
decommissioning and reclamation.  18 
 19 

• Newcastle Resource Management Plan EIS (BLM, 2000). This management plan 20 
addresses the Comprehensive Analysis of Alternatives for the Planning and Management of 21 
Public Land and Resources Administered by the U.S. Bureau of Land Management (BLM), 22 
Crook, Weston and Niobrara Counties, Wyoming. This EIS identifies activities occurring in 23 
the region surrounding the Ross Project site that could either affect or be affected by the 24 
proposed Ross Project.   25 

 26 
1.5  Applicable Regulatory Requirements  27 
 28 
NEPA establishes national environmental policy and goals to protect, maintain, and enhance 29 
the environment and provide a process for implementing these specific goals for those Federal 30 
agencies responsible for an action.  This SEIS was prepared in accordance with NRC NEPA-31 
implementing regulations in 10 CFR Part 51 and other applicable regulations that were in effect 32 
at the time of writing.  GEIS Appendix B summarizes other Federal statutes, implementing 33 
regulations, and Executive Orders that are potentially applicable to environmental reviews for 34 
the construction, operation, aquifer restoration, and decommissioning of an ISR facility.  GEIS 35 
Sections 1.6.3.1 and 1.7.5.1 summarize the State of Wyoming’s statutory authority pursuant to 36 
the ISR process, relevant state agencies that are involved in the permitting of an ISR facility, 37 
and the range of state permits that would be required (NRC, 2009).  38 
 39 
1.6  Licensing and Permitting  40 
 41 
NRC has statutory authority through the AEA and the Uranium Mill Tailings Radiation Control 42 
Act of 1978 to regulate uranium ISR facilities.  In addition to obtaining an NRC license, uranium 43 
ISR facilities must obtain the necessary permits from the appropriate Federal, State, local and 44 
Tribal governmental agencies.  The NRC licensing process for ISR facilities is described in 45 
GEIS Section 1.7.1.  GEIS Sections 1.7.2 through 1.7.5 describe the role of the other Federal, 46 
Tribal, and State agencies in the ISR permitting process (NRC, 2009).  This section of the SEIS 47 
describes the NRC license application review process and summarizes the status of the NRC 48 
licensing process at the proposed Ross Project and the status of the Applicant’s permitting with 49 
respect to other applicable Federal, Tribal, and State requirements.  50 
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1.6.1  NRC Licensing Process for the Ross Project  1 
 2 
By letter dated January 4, 2011, the Applicant submitted a license application to NRC for the 3 
proposed Ross Project (Strata, 2011a; Strata, 2011b).  As described in GEIS Section 1.7.1, 4 
NRC initially conducts an acceptance review of a license application to determine whether the 5 
application is complete enough to support a detailed technical review.  The NRC staff accepted 6 
the Ross Project license application for detailed technical review by letter dated June 28, 2011 7 
(NRC, 2011b).  8 
 9 
The NRC’s detailed technical review of the license application is composed of both a safety 10 
review and an environmental review. These two reviews are conducted in parallel (see GEIS 11 
Figure 1.7-1).  The focus of the safety review is to assess compliance with the applicable 12 
regulatory requirements in 10 CFR Part 20 and 10 CFR Part 40, Appendix A.  The 13 
environmental review is conducted in accordance with the regulations in 10 CFR Part 51.  A 14 
Notice of Intent to prepare this SEIS was published in the Federal Register on November 16, 15 
2011 (76 FR 71082).  16 
 17 
The NRC hearing process (10 CFR Part 2) applies to licensing actions and offers stakeholders 18 
a separate opportunity to raise concerns associated with the proposed licensing actions.  NRC 19 
published a Notice of Opportunity for Hearing related to the Ross Project license application on 20 
July 13, 2011 (76 FR 41308).  NRC received a combined request for hearing from the Natural 21 
Resources Defense Council (NRDC) and Powder River Basin Resource Council (PRBRC) 22 
(collectively referred to as “Petitioners”) on October 27, 2011 (NRDC and PRBRC, 2011).   23 
 24 
Regulations in 10 CFR Part 2 specify that a petition for review and request for hearing must 25 
include a showing that the petitioner has standing and that the Atomic Safety and Licensing 26 
Board (ASLB) would rule on a petitioner’s standing by considering (i) the nature of the 27 
petitioner’s right under the AEA or NEPA to be made a party to the proceeding, (ii) the nature 28 
and extent of the petitioner’s property, financial, or other interest in the proceeding, and (iii) the 29 
possible effect of any decision or order that may be issued in the proceeding on the petitioner’s 30 
interest.  Petitioners based their claim of standing on the possibility that the Ross Project would 31 
jeopardize the economic and environmental interests of at least one of their members (NRDC 32 
and PRBRC, 2011). 33 
 34 
On February 10, 2012, the ASLB ruled that Natural Resources Defense Council (NRDC) and 35 
the Powder River Basin Resource Council (PRBRC) demonstrated standing to be parties to the 36 
licensing proceeding.  The ASLB granted the petitioners’ request for a hearing and admitted four 37 
contentions (ASLB, 2012). 38 
 39 
1.6.2  Status of Permitting With Other Federal, Tribal, and State Agencies  40 
 41 
In addition to obtaining a source material license from NRC prior to conducting ISR operations 42 
at the proposed Ross Project site, the Applicant is required to obtain necessary permits and 43 
approvals from other Federal and State agencies to address (i) the underground injection of 44 
solutions and liquid effluent from the ISR process, (ii) the exemption of all or a portion of the ore 45 
zone aquifer from regulation under the Safe Drinking Water Act, and (iii) the discharge of storm 46 
water during construction and operation of the ISR facility.   Table 1.2 lists the status of the 47 
required permits and approvals.  48 
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1.7  Consultations  1 
 2 
As a Federal agency, NRC is required to comply with consultation requirements in Section 7 of 3 
the Endangered Species Act of 1973 (ESA), as amended, and Section 106 of the National 4 
Historic Preservation Act of 1966 (NHPA), as amended.  The GEIS took a programmatic look at 5 
the environmental impacts of ISR uranium milling within four distinct geographic regions and 6 
acknowledged that each site-specific review would include its own consultation process with 7 
relevant agencies.  Section 7 (ESA) and Section 106 (NHPA) consultations conducted for the 8 
proposed Ross Project are summarized in Sections 1.7.1 and 1.7.2.  A list of the consultation 9 
correspondence is provided in SEIS Appendix A.  Section 1.7.3 describes NRC coordination 10 
with other Federal, Tribal, State, and local agencies conducted during the development of the 11 
SEIS.  12 
 13 
1.7.1  Endangered Species Act of 1973 Consultation  14 
 15 
The ESA was enacted to prevent the further decline of endangered and threatened species and 16 
to restore those species and their critical habitats.  Section 7 of the ESA requires consultation 17 
with the U.S. Fish and Wildlife Service (USFWS) to ensure that actions it authorizes, permits, or 18 
otherwise carries out would not jeopardize the continued existence of any listed species or 19 
adversely modify designated critical habitats.  20 
 21 
By letter dated August 12, 2011, NRC staff initiated consultation with USFWS requesting 22 
information on endangered or threatened species and critical habitat in the proposed Ross 23 
Project area.  NRC received a response dated September 13, 2011, from the USFWS 24 
Ecological Services Cheyenne, Wyoming Field Office that: (i) listed the threatened and 25 
endangered species that may occur in the project area; (ii) provided recommendations for 26 
protective measures for threatened and endangered species; and (iii) provided 27 
recommendations concerning migratory birds (USFWS, 2011).  28 

 29 
NRC staff also met with the Wyoming Game and Fish Department (WGFD) Sheridan Office on 30 
August 23, 2011, to discuss site-specific issues (NRC, 2011a).  The Sheridan Office staff 31 
expressed concern about the potential impacts to water fowl, migratory birds, big game and 32 
small mammals, as well as sage grouse, a USFWS wait-list species for consideration as either 33 
threatened or endangered.  WGFD staff also expressed concern about invasive species and 34 
impacts to wildlife due to power lines, evaporation ponds, and increased traffic.  Impact 35 
mitigation measures were discussed.  By letter dated, September 22, 2011, WGFD provided 36 
NRC with comments regarding the above concerns as follow up to the site visit (WGFD, 2011).   37 
 38 
1.7.2  National Historic Preservation Act of 1966 Consultation  39 
 40 
Section 106 of the NHPA requires that Federal agencies take into account the effects of their 41 
undertakings on historic properties and afford the Advisory Council on Historic Preservation 42 
(ACHP) an opportunity to comment on such undertakings.  The Section 106 process seeks the 43 
views of consulting parties including the Federal agency, the State Historic Preservation Officer 44 
(SHPO), Indian tribes and Native Hawaiian organizations, Tribal Historic Preservation Officers 45 
(THPO), local government leaders, the Applicant, cooperating agencies, and the public.   46 
 

47 
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Table 1.2   1 
Environmental Approvals for the Proposed Ross Project 2 

 3 
Issuing Agency  Description  Status  
Wyoming 
Department of 
Environmental 
Quality 

UIC Class III Permit 
(WDEQ, Title 35-11)  

Received approval as part of Permit #802  

Underground Injection 
Control Class I (Deep 
Disposal Wells) (WDEQ, 
Title 35-11)  

Application submitted June 2010 to UIC 
program in Cheyenne, Wyoming; TFN 
#WYS-011-00031, Approved April 2011, 
Permit #10-263 

Permit to Construct 
Domestic Wastewater 
System 

To be prepared by Strata 

Storm Water Discharge 
Permit (industrial/mining)  To be prepared by Strata 

Storm Water Discharge 
Permit (construction) 

Approved January 2013, Permit 
#WYR104738 

Storm Water Discharge 
Permit (discharge during 
well testing) 

Approved April 2012, Permit 
#WYG720229, renewed December 2012 

Permit to Mine  Application submitted January 2011 to 
WDEQ District 3, Sheridan, Wyoming, TFN 
#5 6/110, Approved November 2012, 
Permit #802 

Mineral Exploration Permit 
(WDEQ, Title 35-11)  Approved #384DN 

Air Quality Permit  Approved CT-12198; September 2011  
Wastewater Pond 
Construction Permit (lined 
retention ponds and 
sediment pond) 

To be prepared by Strata 

Public Water Supply 
System – Permit to 
construct  

To be prepared by Strata 

U.S. Bureau of 
Land 
Management  

Plan of Operation  
Submitted to BLM by Strata, January 2011; 
accepted for review July 2011, case file 
WYW170151  

Right of Way (roads)  To be prepared by Strata 
Notice of Intent to Explore To be prepared by Strata 

U.S. Nuclear 
Regulatory 
Commission  

Source and Byproduct 
Materials License (10 CFR 
Part 40)  

Application under review (submitted 
January 2011; accepted June  2011) 
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Table 1.2   1 
Environmental Approvals for the Proposed Ross Project (Continued) 2 

 3 
Issuing Agency  Description  Status  
U.S. 
Environmental 
Protection 
Agency  

Aquifer Exemption Permit 
for Class I Injection Wells 
(40 CFR 144, 146)  

See WDEQ permits; Wyoming has primacy 
for the UIC program  

Aquifer Reclassification for 
Class III Injection Wells 
(WDEQ, Title 35-11)  
Permit application to 
construct holding (storage) 
ponds (40 CFR 61.07)  
Public Water Supply 
System 

To be prepared by Strata  

 
 
U.S. Army Corps 
of Engineers 

Verification of Preliminary 
wetlands  

Application submitted September 2010; 
Verification received December 2010 

 Nationwide Permit 
Coverage authorization 

Pre-construction notification submitted 
January 2013 

Wyoming State 
Land & Farm 
Loan Office 

Uranium Minerals Mining 
Lease  

Approved #0-40979 

Wyoming 
Department of 
Environmental 
Quality and State 
Engineer’s Office  

Permit to Appropriate 
Groundwater for ISR 
Wellfield  

Under review, submitted December 2012 

Permit to Appropriate 
Groundwater for Mine 
Wells  

Approved Permit #’s 191679-191702; 
192703-192705 (regional baseline monitor 
wells)  
To be prepared for ISR monitor wells  

Permits to Appropriate 
Surface Water and/ or 
Lined Retention Ponds and 
Sediment Pond 

To be prepared by Strata 

Crook County  County Development 
Permits (access road 
approach and emergency 
services agreement)  

Memorandum of Understand between 
Crook County and Strata executed April 
2011.  

Source: WWC Engineering, 2013 

 4 
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The goal of consultation is to identify historic properties potentially affected by the undertaking, 1 
assess the effects of the undertaking on these properties, and seek ways to avoid, minimize, or 2 
mitigate any adverse effects on historic properties.  As detailed in 36 CFR Part 800.2(c)(1)(i), 3 
the role of the Wyoming SHPO in the Section 106 process is to advise and assist Federal 4 
agencies in carrying out their Section 106 responsibilities.  5 
 6 
NRC initiated consultation with the Wyoming SHPO by letter dated August 19, 2011, requesting 7 
information from the SHPO to facilitate the identification of historic and cultural resources that 8 
could be affected by the proposed project (NRC, 2011c).  The NRC staff continues to consult 9 
with the Wyoming SHPO to evaluate the effects of the proposed project on historic and cultural 10 
resources. 11 
  12 
NRC is also consulting with potentially affected Native American Tribes as part of the Section 13 
106 consultation process per 36 CFR Part 800.2(c).  These interactions are detailed in Section 14 
1.7.3.3 of the SEIS.  15 
 16 
1.7.3  Coordination with Other Federal, Tribal, State, and Local Agencies  17 
 18 
The NRC staff interacted with Federal, Tribal, State, and local agencies and/or entities during 19 
preparation of this SEIS to gather information on potential issues, concerns, and environmental 20 
impacts related to the proposed ISR facility at the Ross Project site.  The consultation and 21 
coordination process included discussions with BLM, National Park Service (NPS), Tribal 22 
governments, the Wyoming Department of Environmental Quality (WDEQ), WGFD, the 23 
Wyoming State Engineer’s Office (SEO), and local organizations (PRBRC, City of Moorcroft 24 
First Responders, and Crook County).   25 
 26 
1.7.3.1  Coordination with the Bureau of Land Management  27 
 28 
In its letter dated January 27, 2011, U.S. Bureau of Land Management (BLM) indicated its intent 29 
to serve as a cooperating agency in the NEPA assessment and licensing process for the 30 
proposed Ross Project, with the NRC serving as the lead agency.  The proposed Ross Project 31 
site contains approximately 16 ha [40 ac] of BLM-administered surface lands.  Additionally, BLM 32 
has jurisdiction over locatable mineral rights within the proposed project area.  As discussed in 33 
Section 1.3, BLM’s responsibility for the proposed action is to fulfill its statutory responsibilities 34 
to regulate mining on federal lands as described in 43 CFR Part 3809.  A Memorandum of 35 
Understanding between NRC and BLM (75 FR 1088), signed by BLM on October 16, 2009 and 36 
by NRC on November 30, 2009, provides the framework for the cooperating agency 37 
relationship.   38 
 39 
BLM is responsible for administering the National System of Public Lands and the federal 40 
minerals underlying these lands.  BLM is also responsible for managing split estate situations 41 
where federal minerals underlie a surface that is privately held or owned by state or local 42 
government.  In these situations, operators on mining claims, including ISR facilities, must 43 
submit a Plan of Operations and obtain BLM approval before beginning operations beyond 44 
those for casual use {for surface disturbance of more than 2 ha [5 ac]}.   45 
 46 
The NRC has coordinated with BLM during preparation of this SEIS.  Regular conference calls 47 
and meetings have been held.  The NRC staff met with the staff of BLM Newcastle, Wyoming 48 
field office on August 24, 2011 to discuss the Applicant’s Plan of Operations for the proposed 49 
Ross Project.  BLM familiarized the NRC staff with the Plan of Operations review process and 50 
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shared some of the comments and the concerns BLM had received from individuals 1 
commenting on the Plan of Operations.   2 
 3 
1.7.3.2  Interactions with Tribal Governments  4 
 5 
Pursuant to Section 106 of the NHPA, the NRC staff initiated discussions with potentially 6 
affected Native American Tribes that possess heritage and cultural interest to the proposed 7 
Ross Project area.  On November 19, 2010, NRC sent a letter to 14 Tribes, notifying them of 8 
Strata’s intent to submit an application for a license for the Ross Project and soliciting input from 9 
the Tribes (NRC, 2010).  NRC sent letters, dated February 9, 2011, to the following 24 Tribes, 10 
inviting the Tribes to participate in formal consultations for the proposed Ross Project (NRC, 11 
2011d): 12 
 13 

• Apache Tribe of Oklahoma 14 
• Blackfeet 15 
• Cheyenne and Arapaho Tribes of Oklahoma 16 
• Cheyenne River Lakota  17 
• Crow 18 
• Crow Creek Sioux 19 
• Eastern Shoshone 20 
• Flandreau Santee Lakota  21 
• Fort Belknap Community 22 
• Fort Peck Assiniboine/Sioux  23 
• Kiowa Tribe of Oklahoma 24 
• Lower Brule Lakota 25 
• Northern Arapaho 26 
• Northern Cheyenne 27 
• Oglala Lakota (Sioux) 28 
• Rosebud Sioux 29 
• Salish, Pend d’Oreille and Kootenai Tribes 30 
• Santee Sioux Nation 31 
• Sisseton-Wahpeton Lakota 32 
• Spirit Lake  33 
• Standing Rock Sioux 34 
• Three Affiliated Tribes (Mandan, Hidatsa, and Arikara Nation) 35 
• Turtle Mountain Band of Chippewa Indians 36 
• Yankton Lakota 37 

 38 
The NRC staff continued its efforts to engage in consultation with Tribes that might be affected 39 
by the proposed action with follow-up telephone calls and by sending emails. 40 
 41 
On April 15, 2011, the Rosebud Sioux Tribe notified the NRC via email that it was interested in 42 
consultation and had concerns about the proposed project (Rosebud Sioux Tribe, 2011).  On 43 
April 29, 2011, the Standing Rock Sioux Tribe notified NRC via email of its desire to consult 44 
(Standing Rock Sioux Tribe, 2011).  On May 5, 2011 the Northern Cheyenne Tribe notified NRC 45 
via email of its interest to consult (Northern Cheyenne Tribe, 2011).  On May 17, 2011, the 46 
Cheyenne River Sioux Tribe notified NRC via email of its interest to consult on the proposed 47 
project (Cheyenne River Sioux Tribe, 2011).  48 
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By letter dated April 14, 2011 the Tribal Historic Preservation Officer (THPO) for the Turtle 1 
Mountain Band of Chippewa Indians, informed NRC that it does not likely have any traditional 2 
cultural properties that would be of National Register significance at the Ross Project site (Turtle 3 
Mountain Band of Chippewa Indians, 2011).  NRC was notified by email on August 19, 2011 4 
that the Apache Tribe of Oklahoma, was not interested in consultation on the Ross Project 5 
(Apache Tribe of Oklahoma, 2011).  The Salish, Pend d’Oreille and Kootenai Tribes notified 6 
NRC by email on December 29, 2011 that it would defer to nearer Tribes for consultation on the 7 
Ross Project (Salish, Pend d’Oreille and Kootenai Tribes, 2011). 8 
 9 
The NRC staff, along with BLM staff, and the Applicant, conducted a site visit with 10 
representatives from the Northern Arapaho, the Northern Cheyenne, and the Fort Peck 11 
Assiniboine Sioux Tribes on September 13, 2011.  The NRC staff and the BLM staff participated 12 
in a consultation meeting with the Northern Arapaho and the Northern Cheyenne Arapaho 13 
Tribes on September 14, 2011.  On November 2, 2011, the NRC staff along with BLM staff, 14 
NPS staff for Devils Tower National Monument, and the Applicant conducted a second site visit 15 
with representatives from the Chippewa Cree, Crow Creek Sioux, Santee Sioux Nation, and the 16 
Fort Peck Assiniboine Sioux Tribes.  On November 3, 2011, the NRC staff, BLM staff, and NPS 17 
staff participated in a consultation meeting with representatives from the Crow Creek Sioux, 18 
Santee Sioux Nation, and the Fort Peck Assiniboine Sioux Tribes.  The Chippewa Cree Tribe 19 
expressed interest in consulting during planning for the second consultation meeting.  20 
 21 
During the September 2011 and November 2011 consultation meetings, the Tribes requested 22 
that a survey for properties of religious and cultural significance [or a Traditional Cultural 23 
Property (TCP) survey] of the Ross Project area be conducted.  During the November 2011 site 24 
visit, Strata indicated that it would be willing to support such a survey.  On December 6, 2011, 25 
the NRC sent a letter to Strata requesting a written proposal to acquire TCP information.  Strata 26 
responded with a letter, dated January 12, 2012, in which it stated that in lieu of submitting a 27 
proposal for a TCP assessment of the Ross Project area, Strata would like to issue a Request 28 
for Proposals from consultants to prepare the TCP assessment.  During conversations with 29 
several THPOs, the NRC staff was informed that the Tribes did not want to work with a third-30 
party consultant hired by the Applicant.  Therefore, the NRC staff enlisted support from its own 31 
third-party consultant to work with the Tribes to obtain information on TCPs.  32 
 33 
At this time, the NRC staff was also working with many of the same Tribes to obtain TCP 34 
information for other ISR projects under NRC review.  The Tribes consulting on the Ross Project 35 
suggested using a Scope of Work (SOW) that was being prepared for one of the other ISR 36 
projects under NRC review and revising it to be applicable for the Ross Project.  The Tribes 37 
requested background information on the Ross Project area to assist them in developing a draft 38 
SOW for the Ross Project.  This information was provided to the Tribes via email on July 25, 39 
2012.  In August 2012, the NRC’s third-party consultant began reaching out to Tribes via phone 40 
and email to invite them to meet in Bismarck, North Dakota in early September to discuss the 41 
SOW as many of the Tribes were planning to be Bismarck at that time for a meeting with 42 
another agency.  Strata provided a draft SOW to the NRC to be shared with the Tribes during 43 
the meeting.  Sixteen Tribal representatives indicated that they would attend the meeting. 44 
On September 4, 2012, the NRC’s third-party consultant met with representatives from the 45 
Standing Rock Sioux Tribe and the Three Affiliated Tribes in Bismarck, North Dakota.  The 46 
Standing Rock Sioux Tribe representative indicated during this meeting that the Tribes did not 47 
want to use the SOW developed by Strata and would develop a draft SOW for the Ross Project.  48 
The Tribal representatives also indicated that a separate cost proposal would need to be 49 
developed for the TCP survey.  In October and November 2012, the NRC staff worked with the 50 
representative from the Standing Rock Sioux Tribe to revise the SOW provided to the NRC by 51 
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the Tribes for another ISR project under NRC review to be applicable for the Ross Project.  1 
Also, on October 23, 2012, Strata hosted three representatives from the Makoche Wowapi 2 
company at the Ross Project site to facilitate the company’s preparation of a cost proposal for 3 
the TCP survey.  The Makoche Wowapi company had submitted a cost proposal for a TCP 4 
survey for another ISR project under NRC review and many of the THPOs were discussing 5 
naming the company as the preferred consultant to conduct the TCP survey at the Ross Project 6 
site.  7 
 8 
On November 13, 2012 and November 14, 2012, the NRC staff provided the draft SOW for the 9 
TCP survey to the THPOs and Strata, respectively, via email for review and comment.  The 10 
THPOs held a teleconference to discuss the draft SOW on November 14, 2012 and invited the 11 
NRC staff to participate to answer questions.  During the November 14, 2012 teleconference 12 
several THPOs indicated that the draft Scope of Work was acceptable and recommended that 13 
the Makoche Wowapi company was their preferred consultant to conduct the survey.  14 
 15 
The NRC staff shared the final SOW with the consulting THPOs via email on November 30, 16 
2012.  After no comments were received, the NRC staff also shared the final SOW with the 17 
Makoche Wowapi company on December 4, 2012.  On December 12, 2012, the Makoche 18 
Wowapi company submitted a cost proposal for the survey to the NRC.  Strata notified the NRC 19 
staff, by email dated February 15, 2013, that its negotiations with Makoche Wowapi had come 20 
to an end and an agreement had not been reached.  The NRC staff iscurrently consulting with 21 
the Tribes and Strata on an alternative approach to conduct a TCP survey.  The survey is 22 
expected to be conducted during spring 2013.    23 
 24 
The Section 106 consultation process is ongoing. Results of the consultation will be presented 25 
in the final SEIS. 26 
 27 
1.7.3.3  Coordination with National Park Service 28 
 29 
NRC staff met with NPS staff at Devils Tower on August 25, 2011 (NRC, 2011a).  NPS staff 30 
discussed the use of the monument by Tribes for cultural activities and prayers.  NPS staff 31 
shared concerns about the night-sky viewshed and noise as well as potential impacts to 32 
groundwater quality.  NPS is a “commenting agency” for this SEIS. 33 
 34 
1.7.3.4  Coordination with the Wyoming Department of Environmental Quality  35 
 36 
NRC staff met with WDEQ in Sheridan, Wyoming, on August 23, 2011, to discuss the WDEQ 37 
role in the NRC environmental review process for ISR facilities (NRC, 2011a).  WDEQ staff 38 
participating in the meeting included representatives from the Land Quality Division (LQD), 39 
Water Quality Division (WQD), and the Air Quality Division (AQD).  Topics discussed during the 40 
meeting included the WDEQ air quality review and permitting as well as other required permits.  41 
The WDEQ expressed concern regarding the proposed location of the Central Processing Plant 42 
(CPP) and the evaporation ponds along with fugitive dust and emissions.  43 
 44 
NRC staff also met with personnel from the WDEQ in Casper, Wyoming on August 24, 2011 45 
(NRC, 2011a).  WDEQ staff participating in the meeting included representatives from the WQD 46 
as well as the Solid and Hazardous Waste Division.  The WDEQ explained the permitting 47 
process for land application of waste water and discussed solid waste management.  48 
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1.7.3.5  Coordination with the Wyoming Game and Fish Department  1 
 2 
WGFD is responsible for controlling, propagating, managing, protecting, and regulating all game 3 
and nongame fish and wildlife in Wyoming under Wyoming Statute (W.S.) 23-1-301-303 and 23-4 
1-401.  Regulatory authority given to WGFD allows for the establishment of hunting, fishing, and 5 
trapping seasons, as well as the enforcement of rules protecting nongame and state-listed 6 
species.  7 
 8 
NRC staff met with a representative of the Sheridan Regional WGFD office on August 23, 2011 9 
(NRC, 2011a).  As discussed in Section 1.7.1, WGFD staff expressed concerns about big game 10 
animals, raptors, migratory birds, and small mammals that may be affected by the proposed 11 
Ross Project and suggested mitigation strategies to minimize or eliminate impacts.   12 
 13 
1.7.3.6  Coordination with the City of Moorcroft First Responders  14 
 15 
NRC staff met with the City of Moorcroft First Responders on August 25, 2011 (NRC, 2011a).  16 
The City of Moorcroft First Responders briefed the NRC on the availability of local emergency 17 
equipment, personnel, and medical facilities.  The emergency personnel discussed their need 18 
for additional training.  The availability of land use plans and socioeconomic data was also 19 
discussed. 20 
 21 
1.7.3.7  Coordination with the Powder River Basin Resource Council  22 
 23 
NRC staff met with PRBRC on August 23, 2011 (NRC, 2011a).  PRBRC shared several 24 
concerns regarding the proposed Ross Project including concerns about the Applicant’s 25 
experience, potential direct and cumulative impacts to water quality, air quality, and ecology 26 
from operations, the potential for accidents and long-term effects, and restoration and excursion 27 
monitoring.  28 
 29 
1.7.3.8  Coordination with Localities  30 
 31 
NRC staff met with Crook County officials and staff on August 25, 2011, including 32 
representatives from the Crook County Sheriff’s Office, Crook County Attorneys, Crook County 33 
Road & Bridge, Crook County Natural Resource District, Crook County Weed & Pest, Crook 34 
County Commissioner, Crook County Growth & Development, and Crook County Emergency 35 
Management (NRC, 2011a).  The Crook County officials and staff shared several concerns and 36 
asked many questions about the proposed Ross Project.  Topics discussed included the 37 
chemical and radiological hazards associated with the project, the management of boreholes 38 
and the potential for drinking water contamination, water use, financial assurance, solid waste 39 
management, invasive species, decommissioning, and cumulative impacts. 40 
 41 
1.8  Structure of the SEIS  42 
 43 
As noted in Section 1.4.1 of this document, the GEIS (NRC, 2009) evaluated the broad impacts 44 
of ISR projects in a four-state region where such projects are anticipated, but did not reach site-45 
specific decisions for new ISR projects.  The NRC staff evaluated the extent to which 46 
information and conclusions in the GEIS could be incorporated by reference into this SEIS.  The 47 
NRC staff also determined whether any new and significant information existed that would 48 
change the expected environmental impact beyond what was evaluated in the GEIS.  49 
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SEIS Section 2 describes the proposed action and reasonable alternatives considered for the 1 
proposed Ross Project, Section 3 describes the affected environment, and Section 4 evaluates 2 
the environmental impacts from implementing the proposed action and alternatives.  Cumulative 3 
impacts are discussed in Section 5, while Section 6 describes the environmental measurement 4 
and monitoring programs proposed for the Ross Project.  A cost-benefit analysis is provided in 5 
Section 7, and the environmental consequences from the proposed action and alternatives are 6 
summarized in Section 8.  7 
 8 
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2   IN SITU URANIUM RECOVERY AND ALTERNATIVES 1 
 2 
This section describes the Proposed Action, which is 3 
to issue a U.S. Nuclear Regulatory Commission 4 
(NRC) source and byproduct material license to Strata 5 
for the proposed Ross Project in northeastern 6 
Wyoming.  Strata would use its NRC license in 7 
connection with the construction, operation, aquifer 8 
restoration, and decommissioning of the proposed 9 
Ross Project.  This section also discusses alternatives 10 
to the proposed action, including the No-Action 11 
alternative as required under the National 12 
Environmental Policy Act of 1969 (NEPA).  13 
 14 
Figure 2.1 indicates the proposed location of the  15 
Ross Project.  Section 2.1 of this Supplemental  16 
Environmental Impact Statement (SEIS) describes the  17 
Alternatives that are included for detailed analysis, including the Proposed Action; Section 2.2 18 
describes those alternatives that were considered but eliminated from detailed analysis; Section 19 
2.3 summarizes the potential environmental impacts of the Proposed Action and the two 20 
Alternatives; and Section 2.4 discusses the NRC staff’s preliminary recommendation that the 21 
NRC issue a source and byproduct materials license for the Proposed Action unless safety 22 
issues mandate otherwise.   23 
 24 
2.1  Alternatives Considered for Detailed Analysis 25 
 26 
In addition to the Proposed Action, two alternatives to the Ross Project are also considered in 27 
this SEIS.  All alternatives are evaluated with regard to the four phases of an uranium-recovery 28 
operation:  construction, operation, aquifer restoration, and decommissioning.  The range of 29 
alternatives has been established based on the purpose and need statement as described in 30 
Section 1.3 of this SEIS.  In addition, this SEIS adopts many of the conclusions reached in the 31 
GEIS that was prepared for in situ recovery (ISR) projects (NRC, 2009). 32 
 33 
Alternatives examined in this SEIS are: 34 
 35 
■ Alternative 1 is the Proposed Action, as described in the Applicant’s license application.  36 

The Proposed Action is described in SEIS Section 2.1.1. 37 

■ Alternative 2 is the No-Action Alternative, as required by the National Environmental Policy 38 
Act (NEPA), where the Applicant would not construct, operate, restore the aquifer, or 39 
decommission the Ross Project.  Alternative 2 is described in SEIS Section 2.1.2. 40 

■ Alternative 3 is the same as the Proposed Action, except that the Ross Project facility (i.e., 41 
the central processing plant [CPP], auxiliary and support buildings and structures, and the 42 
surface impoundments) would be situated at a different location to the north of the Proposed 43 
Action (i.e., at the “north site”).  Alternative 3 is identified in this SEIS as the “North Ross 44 
Project” and is described in SEIS Section 2.1.3. 45 

 46 
The sources of information used in the development of this SEIS include the following:  the 47 
Applicant’s license application, including its Environmental Report (ER) (Strata, 2011a) and its 48 
Technical Report (TR) (Strata, 2011b) as well as its Responses to Requests for Additional  49 

50 

What is source material? 

 

“Source material” means either the 
element thorium or the element uranium, 
provided that the uranium has not been 
enriched with the radioisotope uranium-
235.  

 

What is byproduct material? 
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provided that the uranium has not been 
enriched with the radioisotope uranium-
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What is byproduct material? 
 

“Byproduct materials” are tailings or 
wastes generated by extraction or 
concentration of uranium or thorium 
processed ores, as defined under 
Section 11e.(2) of the Atomic Energy Act 
(AEA). 
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Figure 2.1 
 

Ross Project Within the Lance District 

Source:  Strata, 2012a. 
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Information (RAIs) (Strata, 2012a; Strata, 2012b); the information and scoping comments 1 
gathered during the NRC staff’s and NRC consultants’ site visit in August 2011 (NRC, 2011); 2 
information independently researched by the NRC staff from publicly available sources; 3 
multidisciplinary discussions held among NRC staff and various stakeholders; and the Generic 4 
Environmental Impact Statement (GEIS) itself (NRC, 2009). 5 
 6 
2.1.1  Alternative 1:  Proposed Action 7 
 8 
Under the Proposed Action, the NRC would issue the applicant a source material license. The 9 
Applicant would use its NRC license in connection with the construction, operation, aquifer 10 
restoration, and decommissioning of the ISR facility at the Ross Project area as described in its 11 
license application (Strata, 2011a; Strata, 2011b).  Also, under the proposed action, the U.S. 12 
Bureau of Land Management (BLM) would approve the Applicant’s Plan of Operations (POO).  13 
The Ross Project would occupy 697 ha [1,721 ac] in the north half of the approximately 90-km2 14 
[56-mi2] Lance District, an area where the Applicant is actively exploring to determine whether 15 
there are additional uranium deposits.  As Figure 2.2 shows, Strata has also identified four other 16 
uranium-bearing areas that would extend the area of uranium recovery to the north with the 17 
Ross Amendment Area 1 and to the south of the Lance District with the Kendrick, Richards, and 18 
Barber satellite facilities (Strata, 2012a). 19 
 20 
The Lance District is located on the western edge in the northwest corner of the Nebraska-North 21 
Dakota-Wyoming Uranium Milling Region (NSDWUMR) (see Figure 2.3).  It is situated between 22 
the Black Hills uplift to the east and the Powder River Basin to the west (Strata, 2011a).  Both of 23 
these regional features are described in the GEIS (NRC, 2009).  However, the Powder River 24 
Basin has been described as part of the Wyoming East Uranium Milling Region (WEUMR) and 25 
the Black Hills uplift as part of the NSDWUMR.  The uranium ore zone at the Ross Project is 26 
situated in the upper Cretaceous Fox Hills and Lance Formations.  Although these stratigraphic 27 
units are not specifically described in the GEIS, they share key attributes that are important for 28 
ISR with the uranium-hosting Wasatch Formation in the Powder River Basin described for the 29 
WEUMR and the Inyan Kara Group described for the NSDWUMR (NRC, 2009).  These key 30 
attributes include alternating layers of sandstone, which allow hydraulic circulation, and shale, 31 
which prevent hydraulic circulation.   The environment of the Proposed Action is described in 32 
Section 3 of this SEIS. 33 
 34 
The Proposed Action includes the ISR facility itself and its wellfields (see Figures 2.4 and 2.5).  35 
The ISR facility consists of the following: 36 
 37 
■ A CPP that houses the uranium- and vanadium-processing equipment, drying and 38 

packaging equipment, and water-treatment equipment. 39 

■ A chemical storage area as well as other storage, warehouse, maintenance, and 40 
administration buildings. 41 

■ Two double-lined surface impoundments, a sediment impoundment, and five Class I deep-42 
injection wells. 43 
 44 

The schedule for the Proposed Action is shown in Figure 2.6.  The Proposed Action includes the 45 
option of the Applicant’s operating the Ross Project facility beyond the life of the Project’s 46 
wellfields.   47 
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2 
Figure 2.2 

 

Potential Satellite Areas in the Lance District 

Source:  Strata, 2012a. 
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Figure 2.3 
 

Nebraska-South Dakota-Wyoming Uranium Milling Region 

Source:  NRC, 2009 
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 1 
2 

Figure 2.4 
 

Proposed Ross Project Facility and Wellfields 

Source:  Strata, 2011b. 
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Figure 2.6 
 

Schedule for Potential Lance District Development 

Source:  Strata, 2012a. 
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The facility could be used to process uranium-loaded resins from satellite projects within the 1 
Lance District operated by the Applicant, or from other offsite uranium-recovery projects not 2 
operated by the Applicant, or from offsite water-treatment operations.  In this case, the life of the 3 
facility would be extended to 14 years or more (Strata, 2012a).   4 
 5 
The Ross Project would host 15 – 25 wellfield areas and would consist of a total of 1,400 – 6 
2,000 recovery and injection wells (Strata, 2011a).  Groups of wells (“well modules”) within a 7 
wellfield would be connected with piping to a central collection facility called a “module building,” 8 
or a “header house.”  The wellfields would also be surrounded by a perimeter ring of monitoring 9 
wells. 10 
 11 
This type of uranium extraction, in situ uranium recovery, consists of water to which chemicals 12 
have been added, referred to as “lixiviant,” that is injected into the aquifer  13 
bearing the uranium ore (the “ore zone” or 14 
“ore body”) (see Section 2.1.1.2).  The 15 
chemicals in the lixiviant dissolve the 16 
uranium from the rock within the aquifer.  17 
Ground water containing dissolved uranium 18 
is then pumped from the ore-zone aquifer, 19 
processed through ion-exchange (IX) 20 
columns to remove the uranium from the  21 
lixiviant, and then the uranium is precipitated into a solid material called “yellowcake” (U3O8).  22 
Most of the water is then reused for uranium recovery. 23 
 24 
ISR is not hydraulic fracturing or “hydrofracking.”  Hydrofracking is a technique that is used by 25 
oil companies to increase the production of petroleum and natural gas by creating cracks in tight 26 
rocks containing oil and gas.  A hydraulic fracture is formed by a fracturing fluid that is pumped 27 
into a well at a rate sufficient to increase pressure in the well, so that it exceeds the in situ 28 
pressure of the rock.  The fracturing fluid is a slurry of water, chemicals to aid in cracking, and a 29 
proppant, a material such as sand grains or ceramic particulates that keep the fractures open 30 
when the injection is stopped and oil recovery occurs.  In contrast, ISR operates at much lower 31 
pressure in the injection well.  In situ pressures in ISR injection wells are only slightly above the 32 
in situ aquifer pressure.  In addition, ISR is only used in aquifers with sufficient porosity and 33 
permeability to allow water flow from an injection well with a slightly positive pressure to the 34 
recovery well with a slightly negative pressure.  This difference in pressure causes the ground 35 
water to move toward the recovery well.  Finally, the chemicals in the water injected in ISR are 36 
for the purpose of dissolving the uranium, not to affect the porosity or permeability of the rock as 37 
are those during hydrofracking. 38 
 39 
The Ross Project would be located in Crook County, Wyoming, 35 km [22 mi] north of the town 40 
of Moorcroft and Interstate-90 (see Figure 2.1).  Other nearby towns and approximate direct 41 
distances to the Ross Project area include Pine Haven (27 km [17 mi] southeast), Gillette (53 42 
km [33 mi] southwest), and Sundance (48 km [30 mi] southeast).  The Ross Project area is 43 
adjacent to the unincorporated ranching community of Oshoto.  The Oshoto community includes 44 
11 residences within 3.2 km [2 mi] of the Proposed Action’s boundary.  Access to the Ross 45 
Project area is by either County Road (CR) 68 (D Road) or CR 164 (New Haven Road), both of 46 
which proceed north.   47 
 48 
The Ross Project encompasses approximately 697 ha [1,721 ac] in portions of Sections 7, 17, 49 
18, and 19, Township 53N, Range 67 West, and portions of Sections 12, 13, and 24, Township 50 
53N, Range 68 West.   51 

What is lixiviant? 
A solution composed of native ground water and 
chemicals added during the ISR operations.  Lixiviant is 
then pumped underground to mobilize (dissolve) 
uranium from a uranium-bearing ore zone, or the ore 
body. 
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 20 
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 22 
 23  
 Source:  Table 1.2-1 in Strata, 2011a. 24 

 25 
Surface ownership within the Ross Project area is primarily private, with small tracts of land 26 
owned by the State of Wyoming and the BLM (Strata, 2011a).  Approximately 16 ha [40 ac] are 27 
BLM land.  The Wyoming Office of State Lands and Investments (WOSLI) administers 127 ha 28 
[314 ac].  In addition to the surface ownership, the BLM manages the subsurface mineral rights 29 
under 65 ha [160 ac] of privately owned land.  Table 2.1 indicates the respective landowners of 30 
the Ross Project area.  Current land uses are discussed in Section 3.2. 31 
 32 
The Ross Project area is located in the upper reaches of the Little Missouri River, which flows 33 
northeasterly into southeastern Montana, through northwest South Dakota, and into North 34 
Dakota where it empties into the Missouri River at Lake Sakakawea.  The area is characteristic 35 
of northwestern Wyoming:  It is sparsely populated rangeland used primarily for grazing and 36 
some dry-land agricultural production.  Oil development from the Minnelusa Formation in 37 
western Crook County began in the 1970s.  There are three oil-recovery wells within the Ross 38 
Project area; oil production from these wells peaked in 1985 – 1986, but production has 39 
generally declined since then (Strata, 2011a). 40 
 41 
As noted earlier, uranium targeted for production within the Ross Project is located in permeable 42 
sandstones of the Upper Cretaceous Lance and Fox Hills Formations.  The uranium in the 43 
Oshoto area resides in roll-front deposits typical of those across the Powder River Basin as 44 
described in the WEUMR (NRC, 2009).  Roll fronts are formed in sandstone formations when 45 
uranium-bearing ground water, moving down-gradient, encounters changing conditions.  As the 46 
aquifer changes from oxygenated to oxygen-deficient, uranium precipitates as a coating on 47 
sand grains.  The precise geometry of the uranium-ore deposits is controlled by the site-specific 48 
characteristics of the host sandstones.  At the Ross Project area, the ore zones are generally 49 
thicker and more massive in the deeper Fox Hills compared to the deposits in the Lance 50 
Formation (Strata, 2011a).   51 
 52 
Exploration of uranium deposits in the Lance Formation began in late 1970 (Strata, 2011a).  The 53 
Nubeth Joint Venture (Nubeth), a joint venture between Nuclear Dynamics (later named ND 54 
Resources, Inc.) and Bethlehem Steel, received a License to Explore (No. 19) from the 55 
Wyoming Department of Environmental Quality’s (WDEQ’s) Land Quality Division (LQD) in 56 

Table 2.1 
Surface Ownership at Ross Project Area 

Surface  
Ownership 

Total Acres 
within Ross 
Project Area 

Acres 
Disturbed  

During Year  
Preceding 
Operation 

Acres 
Disturbed 

Over Life of 
Proposed 

Action 

U.S. Bureau 
of Land 
Management 

40.0 1.3 1.3 

State of 
Wyoming 314.1 40 80 

Private 1,367.2 69 199 

TOTAL 1,721.3 110.3 280.3 
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August 1976, with subsequent modifications to accommodate research and development 1 
activities in 1978 (Strata, 2011a).  ND Resources, Inc. filed for an NRC source materials license 2 
in November 1977, and the license was approved in April 1978.  Nubeth constructed a research 3 
and development operation in Section 18 of Township 53 North, Range 67 West, which is 4 
located within the Ross Project area (see Figure 2.1).   5 
 6 
The research and development operation consisted of a single five-spot well pattern, with four 7 
injection wells and one recovery well, and a small facility with an IX, elution, and precipitation 8 
circuit capable of producing yellowcake slurry.  The research and development facility could 9 
process 340 L/min [90 gal/min] of uranium-bearing lixiviant.  Hydraulic control during the 10 
operation was accomplished with “buffer” wells, which were meant to form a hydraulic barrier to 11 
keep the lixiviant within the well pattern.  Nubeth operated from August 1978 through April 1979 12 
and recovered small amounts of uranium.  No precipitation of a uranium product took place, and 13 
all of the recovered uranium was stored as a solution.  After uranium-recovery tests were 14 
completed, the single five-spot used in the test was restored.  Restoration was completed in 15 
February 1983 and Nubeth was notified by the WDEQ on April 25, 1983 that the restoration was 16 
satisfactory.  Final approval for the research and development project’s final operation 17 
decommissioning was granted by the NRC and WDEQ/LQD during the time period from 1983 18 
through 1986 (Strata, 2011b).   19 
 20 
Undesirable plugging of the aquifer, which was attributed to the build-up of fine particles, 21 
restricted injection rates and eventually led to the Nubeth operation’s premature shutdown.  A 22 
summary report on production feasibility estimated that uranium production could average about 23 
360 kg/d [800 lb/d] in a facility sized to process 11,000 – 15,000 L/min [3,000 – 4,000 gal/min] 24 
(Strata, 2011a).  However, due to the declining price of uranium at the time, commercial-scale 25 
licensing, construction, and operation did not occur.  Two of Nubeth’s wells (Well Nos. 789V and 26 
19XX) have been used by oil companies since 1980 (Strata, 2011b); currently, the Merit Oil 27 
Company (Merit) is operating these two wells in addition to one more on the Ross Project area. 28 
 29 
The Applicant notes that information obtained from the Nubeth research and development 30 
project was used in its decision to develop the Ross Project at the location described in this 31 
SEIS (Strata, 2011a).  Nubeth’s operation contributed the following information: 32 
 33 
■ Demonstration of the probability of an aquifer exemption of the mineralized zone 34 

■ Determination of strong geologic confinement above and below the identified ore body(ies) 35 

■ Confirmation of fundamental hydrogeologic hypotheses regarding ground-water flow and 36 
behavior 37 

■ Validation of information on potential regulatory and operational technical issues 38 

■ Determination of site geology, hydrology, soils, ecology, climate, and background 39 
radiological conditions 40 

■ Decrease of disturbance to both the surface and subsurface based on data collected in the 41 
past 42 

■ Demonstration of successful ground-water restoration and site reclamation  43 
 44 
Peninsula Energy Ltd. (formerly Peninsula Minerals Ltd.) initiated acquisition of mineral rights in 45 
the Lance District in 2007 and 2008 (Peninsula, 2011).  Exploration drilling programs, which 46 
were conducted in 2008 and 2009, confirmed significant uranium resources in the Ross Project 47 
area.  Strata was incorporated in 2009; in 2010, Strata submitted applications for an NRC 48 
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combined source and byproduct materials license, a Permit to Mine to WDEQ/LQD, and a POO 1 
to BLM.  WDEQ/LQD approved Strata’s Permit to Mine application in November 2012.  The 2 
BLM is currently reviewing Strata’s application, as is the NRC through the development of this 3 
SEIS and its SER.  BLM is participating as a “cooperating agency” to the NRC under a 4 
Memorandum of Understanding (MOU) for the Ross Project. 5 
 6 
In Section 2 of the GEIS, the four stages in the life of an ISR facility are described:  1) 7 
construction, 2) operation, 3) aquifer restoration, and 4) decommissioning (NRC, 2009).  The 8 
decommissioning phase would include facility decontamination, dismantling, demolition, and 9 
disposal as well as site reclamation and restoration.  Although NRC recognizes that these four 10 
phases could be performed concurrently, and in practice early wellfields would undergo aquifer 11 
restoration while other wellfields are being installed, the GEIS determined that describing the 12 
ISR process in terms of these stages aids in the discussion of the ISR process and in the 13 
evaluation of potential environmental impacts from an ISR facility.   14 
 15 
2.1.1.1  Ross Project Construction 16 
 17 
Construction of the Ross Project would be consistent with the general construction activities 18 
described in Section 2.3 of the GEIS (NRC, 2009).  The Applicant discusses certain 19 
preconstruction activities that could be performed prior to its receiving a license from the NRC 20 
(Strata, 2011a); however, for the purposes of this evaluation of environmental and other 21 
impacts, this SEIS assumes that these preconstruction activities would occur at the same time 22 
as the Proposed Action such that the impacts of the preconstruction activities are considered as 23 
part of Alternative 1:  Proposed Action.  These preconstruction activities could include site 24 
excavation and preparation, such as clearing, grading, and constructing design components 25 
intended to control drainage and erosion as well as other mitigation measures; erection of 26 
fences and other access control measures that are not related to the safe use of, or security of, 27 
radiological materials; support-building construction; infrastructure construction, such as paved 28 
roads and parking lots, exterior utility and lighting systems, domestic-sewage facilities, and 29 
transmission lines; and other activities which have no measurable relationship to radiological 30 
health and safety nor common defense and security.  In addition, the Applicant has indicated its 31 
intent to construct one Class I deep-injection well to better characterize the hydrologic and 32 
geochemical properties of the targeted geologic formation (i.e., ore zone) (Strata, 2011a).  No 33 
radioactive materials would be present at the Ross Project during preconstruction activities.   34 
 35 
After some or all of these activities, actual construction of the Proposed Action would begin and 36 
include: 1) the ISR facility that would consist of the CPP as well as administration, warehouse, 37 
and maintenance buildings, including storage and other structures, and lined surface 38 
impoundments; 2) wellfields including piping and module buildings; and 3) deep-disposal wells 39 
(see Figure.2.5) (Strata, 2011b; Strata, 2012b). 40 
 41 
The Applicant anticipates construction of the facility and initial wells within one year of receiving 42 
an NRC license (see Figure 2.6).  Main access roads would be constructed at the same time as 43 
the facility (Strata, 2011a).  Secondary wellfield access roads would be constructed as 44 
necessary, as each wellfield is developed.  It is estimated that the facility would encompass 21 45 
ha [51 ac] (Strata, 2011b).  A total of 44 ha [110 ac] would be disturbed by construction activities 46 
during the year preceding ISR facility operation and 113 ha [280 ac] over the life of the 47 
Proposed Action (see Table 2.1) (Strata, 2011a). 48 
 49 
The Ross Project would employ approximately 200 people during construction.  The Applicant   50 
anticipates that most employees would be from Crook and Campbell Counties (Strata, 2011a).  51 
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Further information on employment and other socioeconomic issues are described in Section 1 
3.11. 2 
 3 
Ross Project Facility 4 
 5 
The Applicant proposes to construct and operate a single facility to serve the Ross Project as 6 
well as other potential ISR satellites (i.e., wellfields) within the Lance District.  It could also 7 
process uranium-loaded resins from other ISR and water-treatment operations, which would be 8 
trucked into the facility (Strata, 2011a).  The facility would include an administration building of 9 
900 m2 [10,000 ft2], 1,400 m2 [15,000 ft2] of warehouse and maintenance space, 1,800 m2 10 
[20,000 ft2] of parking, and a 3,400 m2 [37,000 ft2] for a domestic waste-water drainfield as well 11 
as the CPP mentioned earlier. 12 
 13 
The proposed CPP would be a large, 6,900 m2 [74,000 ft2] pre-engineered metal building.  The 14 
size of the CPP is about twice the size of a typical processing facility described in the GEIS 15 
(NRC, 2009).  Adjoining the CPP would be 2,800 m2 [30,000 ft2] of chemical storage space and 16 
4,800 m2 [51,300 ft2] of storage and work space (see Figure 2.5).  The CPP would contain a 17 
control room housing the master-control system to allow remote monitoring and control of ISR 18 
process operations, wellfield operations, and deep-well disposal (Strata, 2011b).  Operators in 19 
the CPP control room, who would be present 24 hours a day, would use a computer-based 20 
station to command the control system. 21 
 22 
Proposed operations in the CPP would be generally consistent with typical processing involving 23 
three primary stages as described in the GEIS (NRC, 2009; Strata, 2011b):  24 
 25 

■ Uranium would be mobilized by 26 
the distribution of “barren” 27 
(containing no uranium) lixiviant 28 
from the CPP to injection wells 29 
and return of “pregnant” 30 
(containing dissolved uranium) 31 
lixiviant from the recovery wells 32 
to the CPP for processing. 33 

■ Dissolved uranium would be 34 
processed to yellowcake through 35 
a multi-step process involving IX 36 
resins, elution, precipitation, 37 
washing, drying, and packaging 38 
which would produce waste 39 
water.   40 

■ Waste water would be treated as necessary and then recirculated as lixiviant.   41 
 42 
This uranium-recovery process would be continued in a particular wellfield until the uranium 43 
concentration in the recovered solution becomes uneconomical. 44 
 45 
The IX circuit proposed by the Applicant would be designed for a maximum of 28,400 L/min 46 
[7,500 gal/min] of pregnant lixiviant from Ross Project wells (Strata, 2011a).  The elution, 47 
precipitation, and drying and packaging circuits would be designed to process approximately 1.4 48 
million kg/yr [3 million lb/yr] of yellowcake (Strata, 2011b), which is about four times the capacity 49 
necessary to recovery uranium from the Ross Project.  The excess capacity in the yellowcake 50 

What is yellowcake? 
Yellowcake is the product of the uranium-recovery and milling 
process; early production methods resulted in a bright yellow 
compound, hence the name “yellowcake.”  The material is a 
mixture of uranium oxides that can vary in proportion and in 
color from yellow to orange to dark green (blackish) 
depending on the temperature at which the material was dried 
(level of hydration and impurities).  Higher drying 
temperatures produce a darker, less soluble material.  
Yellowcake is commonly referred to as U3O8 and is assayed 
as pounds U3O8 equivalent.  This fine powder is packaged in 
208-L [55-gal] drums and sent to a conversion plant that uses 
yellowcake to produce uranium hexafluoride (UF6) as the next 
step in the manufacture of nuclear fuel. 
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production circuit would allow processing of loaded IX resins brought to the Ross Project from 1 
other ISR or water-treatment facilities.  Except for the Smith Ranch-Highland operation that has 2 
a yellowcake capacity of 2.5 million kg/yr [5.5 million lb/yr], the capacity of the Ross Project 3 
exceeds the capacity of other facilities in Wyoming, which range from 0.2 million kg/yr [0.5 4 
million lb/yr] to 0.9 million kg/yr [2 million lb/yr] (EIA, 2012). 5 
 6 
The Applicant also proposes a vanadium-recovery circuit within the CPP to recover vanadium 7 
from uranium-depleted solutions (Strata, 2011b).  The GEIS did not include vanadium recovery 8 
in its discussion of a typical uranium-recovery operation (vanadium recovery is discussed in 9 
Section 2.1.12 of this SEIS). 10 
 11 
In addition to the uranium- and vanadium-recovery circuits, the CPP would house the water-12 
treatment circuit for ground-water restoration.  Water treatment would utilize an IX column to 13 
remove the uranium, followed by two reverse-osmosis (RO) units in series.  The circuit would be 14 
designed for a maximum flow rate of 4,200 L/min [1,100 gal/min].  Operation of the first RO 15 
stage is expected to return approximately 70 percent of the flow as “permeate” (relatively clean 16 
water) and 30 percent of the flow as “brine” (water containing high concentrations of salts, which 17 
were mostly introduced to water to form the lixiviant, and contaminants, which were picked up 18 
during the lixiviant’s residence time in the aquifer).  When the remaining brine is run through the 19 
second RO stage, it would generate 50 percent permeate and 50 percent brine.  Only 15 20 
percent of waste water would be brine after the two-stage RO processing. 21 
 22 
The ISR process requires chemical storage and feeding systems to introduce chemicals at 23 
various stages in the lixiviant extraction and processing as well as during the waste-treatment 24 
processes.  Space for chemical storage would be built adjacent to the CPP (see Figure 2.5) 25 
(Strata, 2011b).  The chemical-storage area would be constructed with secondary containment, 26 
which will consist of a concrete berm as part of the floor area that would be able to contain at 27 
least 110% of the volume of the largest tank (Strata, 2011b).  The space would be divided into 28 
two areas, one inside the CPP and one outside.  Chemicals stored outside would include 29 
oxygen, ammonia, and carbon dioxide.  Chemicals stored inside would include some or all of 30 
the following:  sulfuric acid, hydrochloric acid, sodium hydroxide, hydrogen peroxide, sodium 31 
chloride, sodium carbonate, and barium chloride. 32 
 33 
The proposed location for the facility is currently on a relatively flat, currently used, dry-land 34 
hayfield.  To route surface storm-water runoff around the facility, a diversion structure consisting 35 
of a berm, concrete-box culvert, and drainage channel would be constructed east of the 36 
proposed ISR facility.  This system would be designed to manage runoff from a 100-year, 24-37 
hour runoff event (Strata, 2011b; Strata, 2012b). 38 
 39 
The Applicant’s design calls for paving the areas adjacent to the CPP.  Paved areas would be 40 
sloped to direct runoff water to slot drains.  From the slot drains, storm water would be 41 
conveyed through pipes to a smaller, sediment-settling surface impoundment also designed to 42 
contain the runoff from a 100-year, 24-hour runoff event.  The sediment impoundment would be 43 
constructed with the same double-liner and leak-detection configurations as the larger surface 44 
impoundments that would be used to store permeate and brine.  After a significant storm event, 45 
water in the sediment impoundment would be immediately routed to the deep-disposal well 46 
(Strata, 2011b). 47 
 48 
The facility is proposed to be located in an area of shallow ground water (Strata, 2012b).  49 
Shallow ground water directly beneath the facility could present construction and operational 50 
issues and create a higher risk of ground-water contamination in the event of a spill.  To mitigate 51 
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these concerns, the Applicant’s proposed facility design would include a containment barrier 1 
wall (CBW).  The CBW and associated dewatering system would be designed to prevent 2 
contaminated liquids from entering and contaminating shallow ground water outside of the 3 
facility, in the event of a process solution spill, hazardous-chemical spill, or a disposal-system 4 
failure.  The CBW would restrict the flow of ground water from traveling beneath the facility and 5 
any water that seeps or flows into the area would be drained away.  The design calls for the 6 
CBW to be constructed around approximately two-thirds of the facility’s boundary along the 7 
north, east, and south.  The CBW would be 0.7 m [2 ft] wide and extend from the ground 8 
surface to a minimum of 0.7 m [2 ft] into bedrock.  It would be constructed of a soil-bentonite 9 
mixture.  The configuration of the CBW is shown in Figure 2.5 and is described in Addendum 10 
3.1-A of the TR (Strata, 2012b).  Three French drains (i.e., trenches filled with very porous 11 
material, such as gravel) would be installed to drain the area within the CBW, when needed 12 
(Strata, 2011b; Strata, 2012b).  The Applicant proposes approximately eight wells to monitor 13 
water levels and water quality inside and outside the CBW (Strata, 2012b).  Any seepage and/or 14 
spillage collected on the facility side of the CBW would be discharged to the surface 15 
impoundments for storage or disposal with excess permeate and brine (Strata, 2011b).  16 
Construction of a CBW to mitigate impacts to shallow ground water beneath impoundments is 17 
not included in the GEIS’s description of a typical ISR facility design (NRC, 2009). 18 
 19 
The Proposed Action would also include the construction of two double-lined surface 20 
impoundments (retention ponds) over a 6.5 ha [16 ac] area; these impoundments would be 21 
used for process-solution and waste-water management (Strata, 2011b).  Each surface 22 
impoundment would include three cells, built with common containment berms.  At full capacity 23 
the impoundments’ surface area would be about 5.3 ha [13.2 ac].  Interconnected pipes 24 
between the cells would allow the controlled transfer of solutions or water between cells.  The 25 
impoundments would have double geomembrane liners and a leak-detection system.  The 26 
design for the impoundment, including the liners, leak-detection systems, freeboard 27 
requirements, and reserve capacity are in accordance with the GEIS, but the size of the 28 
impoundments is about twice the upper range of typical surface impoundment sizes described 29 
in the GEIS (NRC, 2009).   30 
 31 
The surface impoundments would be designed to meet the requirements of NRC Regulatory 32 
Guide 3.11 (NRC, 1980a), all conditions established by the NRC in the Applicant’s license, and 33 
all requirements found in Wyoming Water Quality Rules and Regulations, Chapter 11, for lined 34 
waste-water surface impoundments (Strata, 2011b; Strata, 2012b; WDEQ/WQD, 1984).   35 
 36 
The Applicant’s surface-impoundment design calls for rectangular cells with maximum internal 37 
slopes of 3 horizontal to 1 vertical (Strata, 2011b; Strata, 2012b).  The impoundments would be 38 
4.6 m [15 ft] deep with 1 m [3 ft] of freeboard and a maximum hydraulic depth of 3.6 m [12 ft].  39 
The primary liner would be impermeable high-density polyethylene (HDPE) or polypropylene, 40 
with a minimum thickness of 36 mils (0.9 mm [0.036 in]).  The secondary liner would be a 41 
geosynthetic material with a minimum thickness of 36 mils (0.9 mm [0.036 in]) or native clay.  42 
The leak-detection system would be installed between the primary and secondary liners.  The 43 
system would consist of a permeable drainage layer such as sand and perforated collection 44 
pipes.   45 
 46 
The primary purpose of the surface impoundments would be to manage liquid, byproduct 47 
material (i.e., the permeate and brine described above) to optimize disposal techniques, and to 48 
provide capacity for liquid-waste storage in the event of “upset,” or accident, conditions.  In 49 
addition, the impoundments would provide some evaporation of stored brine.  Under normal 50 
operating conditions, the water levels in the surface-impoundment cells would be maintained 51 
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such that the volume of liquid in any one cell can be transferred to one of the other two cells to 1 
facilitate leak repair. 2 
 3 
Ross Project Wellfields 4 
 5 
Wellfields are the areas over the ore zone(s) where the injection and recovery wells for uranium 6 
recovery would be located.  The proposed wellfields of the Ross Project are expected to 7 
encompass approximately 36.4 ha [90 ac] in portions of Sections 7, 17, 18, and 19, in Township 8 
53N, Range 67W and in portions of Sections 12 and 13 in Township 53N, Range 68W.  The 9 
Applicant notes that the final areal extent of the constructed wellfields is expected to be greater 10 
as additional ore-zone delineation occurs (Strata, 2011b). 11 
 12 
The proposed wellfields would be divided into two units (Strata, 2011b).  Each unit would be 13 
further divided into 15 to 20 modules with approximately 40 recovery wells per wellfield module 14 
(Strata, 2011b).  The flow capacity of each wellfield module would range from 2,300 L/min [600 15 
gal/min] to 3,800 L/min [1,000 gal/min].  The wellfields would be fenced to exclude livestock, 16 
wildlife, and other intruders. 17 
 18 
Wells would be constructed to recover uranium from ore deposits found in permeable sand 19 
zones in stacked roll fronts and tabular ore zones described as “stratabound” deposits in the 20 
GEIS (NRC, 2009).  The geology of the ore zone at the Ross Project area is described in SEIS 21 
Section 3.4.1.  The average depth to the top of the ore zone ranges from less than 91 m [300 ft] 22 
to more than 213 m [700 ft] with an average depth of 149 m [490 ft] (Strata, 2011b).  The ore-23 
zone thickness averages 2.7 m [8.9 ft].  The sand units hosting uranium are saturated with 24 
ground water and are confined aquifers (Strata, 2011b).  The hydrogeology of this area is 25 
described in SEIS Section 3.5.3. 26 
 27 
The features and design of the wellfields proposed by the Applicant are generally consistent 28 
with the wellfields described in the GEIS (NRC, 2009).  The primary components of a wellfield 29 
module are illustrated in Figure 2.7; these are: 30 
 31 
■ Injection wells to introduce lixiviant into the ore zone. 32 

■ Production (or recovery) wells to recover the uranium-enriched (or pregnant) lixiviant for 33 
subsequent processing at the CPP. 34 

■ Module buildings (or header houses) to manage the pipes (or “flow lines”) that route the 35 
lixiviant between the injection and recovery wells within a module and the “feeder lines” that 36 
carry fluids between the module building to a manhole containing a valve. 37 

■ Valve manholes to manage the pipes to the module buildings, to the CPP, and to other 38 
value manholes (or “trunk lines”). 39 

■ Perimeter monitoring wells to detect excursions of lixiviant outside the exempted portion of 40 
the aquifer from which uranium is recovered, should they occur. 41 

 42 
The Applicant proposes three well-construction methods that would each comply with 43 
WDEQ/LQD requirements (see Figures 2.8, 2.9, and 2.10) (Strata, 2011b).   44 
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1 
Figure 2.7 

 

Primary Components of a Ross Project Wellfield Module 

Source:  Strata, 2011a. 
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These methods all conform to the typical well-completion standards described in the GEIS 1 
(NRC, 2009).  Wells would be constructed of polyvinyl chloride (PVC) or fiberglass with a 2 
sufficient pressure rating to withstand the maximum anticipated injection pressure, the 3 
maximum external collapsing pressure, and the maximum pressure of cementing; they would be 4 
constructed in accordance with WDEQ rules (WDEQ/LQD, 2005).  The casings would be joined 5 
using an O-ring and spline modified to fit the ore zone, and well spacing would range from 15 – 6 
46 m [50 – 150 ft].  The Applicant proposes that wells configured in a line-drive pattern would 7 
likely require increased aquifer restoration efforts; therefore, the Applicant would make limited 8 
use of line-drive patterns.  Where it is not possible to avoid the use of line-drive patterns, the 9 
Applicant would perform additional computer modeling to determine the most efficient well 10 
spacing so as to facilitate aquifer restoration. 11 
 12 
The Underground Injection Control (UIC) program administered by WDEQ/LQD regulates the 13 
design, construction, testing, and operation of all injection and recovery wells (WDEQ/LQD, 14 
2005).  WDEQ has primary regulatory authority for such actions as delegated by the U.S. 15 
Environmental Protection Agency (EPA).  Wells for uranium extraction are classified under the 16 
UIC program as Class III wells; the Proposed Action would therefore require a UIC permit from 17 
WDEQ to use Class III injection wells.  Before ISR operations could begin at any wellfield, the 18 
Applicant would be required by a license condition to provide the NRC with documents clearly 19 
delineating the approved aquifer exemption areas.  (Portions of the aquifers designated for 20 
uranium recovery must be exempted as an underground source of drinking water [USDW] by 21 
EPA and reclassified by WDEQ/Water Quality Division (WQD) in accordance with the Safe 22 
Drinking Water Act [SDWA].) 23 
 24 
Consistent with the typical design described in the GEIS (NRC, 2009), the Applicant proposes 25 
that each wellhead would be covered by an insulated fiberglass box in order to provide freeze 26 
protection and spill containment (Strata, 2011b).  The protective box would include a solid base 27 
with access tunnels for well casing, electrical, and water-flow lines as well as a leak-detection 28 
system.  Each recovery well would contain a submersible pump properly sized to carry solutions 29 
from the well to the module building.  Injection wells would be equipped with air-release valves 30 
to permit relief of any excess pressure that could occur in the wells. 31 
 32 
In the event that recovery, injection, and/or monitoring wells must be located within a floodplain, 33 
engineered controls and instrumentation would act to prevent leakage to the environment or 34 
contamination to the wells from a flood event (Strata, 2011b).  The well seals would prevent 35 
inflow of flood waters down the well casing, while the fiberglass structure and bottom 36 
containment feature would limit exposure of the well to the environment.  Erosion-control 37 
measures, such as rip-rap, grading, contouring, and water bars, would be utilized where 38 
appropriate in order to reduce sediment mobilization and runoff velocities.   39 
 40 
Following installation, the well would be “developed” by pumping, air lifting, jetting, and/or 41 
swabbing to clean it and improve its hydraulic efficiency.  The goal of these activities would be 42 
to remove drilling fluids and any small, fine particles from the well-completion zone, to provide 43 
good hydraulic communication, and to maintain the natural geochemical conditions.  The 44 
Applicant expects that the water produced during well development would meet Wyoming’s 45 
temporary Wyoming Pollution Discharge Elimination System (WYPDES) discharge standards, 46 
which would allow this water to be discharged directly to the ground surface (WDEQ/WQD, 47 
2007). 48 
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 1 
Prior to operation, the integrity of each 2 
well would be verified by a pressure-3 
based mechanical-integrity testing 4 
(MIT) that conforms to the procedure 5 
described in the GEIS and required by 6 
WDEQ (NRC, 2009; Strata, 2011b; 7 
WDEQ/LQD, 2005).  After initial testing 8 
by the Applicant, the well would be 9 
retested at five-year intervals.  In 10 
addition, the MIT would be repeated if 11 
the well is entered by a drilling bit or an 12 
under-reaming tool, or if well damage is 13 
suspected for any reason.  The well-14 
integrity test results would be 15 
documented and filed onsite and 16 
provided to WDEQ/LQD on a quarterly 17 
basis.   18 
 19 
The Applicant proposes that MIT be 20 
conducted by placing inflatable packers 21 
or a comparable device near the top of 22 
the casing and above the screened 23 
interval (Strata, 2011b).  The packers  24 

are inflated, and the interval between the packers is pressurized with water to the designated 25 
test pressure (maximum allowable injection pressure plus a safety factor of 25 percent).  This 26 
pressure must be maintained within 10 percent for 10 minutes in order for the well to pass the 27 
MIT.  A well-integrity record would be completed for each tested well.  If a well demonstrates an 28 
unacceptable pressure drop during the MIT, the packers would be reset, the equipment checked 29 
for leaks, and the test repeated.  If in subsequent tests the well passes the integrity 30 
requirements, the well would be deemed acceptable for use as an injection, recovery, or 31 
monitoring well.  If a well continues to fail the MIT, it would be plugged and properly abandoned 32 
(i.e., sealed with cement slurry).  Any well excluded due to MIT failure, or any that have arrived 33 
at the end of their useful life, would be properly abandoned.  A well-abandonment record would 34 
be completed and retained onsite until the termination the Applicant’s license, as would be 35 
required in NRC’s license. 36 
 37 
The Applicant’s proposed design for pipes and module buildings is consistent with the industry 38 
standard described in the GEIS (NRC, 2009).  Module buildings (referred to as pump and 39 
header houses in the GEIS) would be located throughout the wellfield and would be 40 
approximately 4.6 m x 12.2 m [15 ft x 40 ft] in size (see Figure 2.7) (Strata, 2011b).  Piping from 41 
the module building to the CPP is referred to as feeder lines and trunk lines.  Flow to injection 42 
wells and from recovery wells would be conveyed through 2.5 – 5 cm [1 – 2 in] HDPE pipelines 43 
(flow lines) that are connected through a manifold in the module building.  Pipes inside the 44 
module buildings would be HDPE, PVC, or stainless steel rated for an operating pressure 45 
greater than the proposed maximum injection pressure.  Feeder-line and trunk-line junctions 46 
would be contained in valve manholes located along the trunk lines.  Each module building 47 
would have the capability of being isolated from the trunk lines by manually operated butterfly 48 
valves contained in the valve manholes.  Piping would be buried below the frost line. 49 

What is mechanical integrity testing (MIT)? 

After each well is completed, and before the well is brought 
into service, all injection and recovery wells are tested for 
mechanical integrity.  A “packer” is set above the well 
screen, and the well casing is filled with water.  At the 
surface, the well is pressurized with either air or water to 
125 percent of the maximum operating pressure, which is 
calculated based upon the strength of the casing material 
and depth.  The well pressure is monitored to ensure 
significant pressure drops do not occur through drillhole 
leaks.  A pressure drop of no more than 10 percent in a 
period of 10 to 20 minutes indicates that the casing and 
grout are sound (i.e., do not leak) and that the well is fit for 
service.  Well integrity tests are also performed if a well 
has been damaged by nearby surface or subsurface 
activities or has been serviced with equipment or 
procedures that could damage the well casing, such as 
insertion of a drill bit or cutting tool.  Additionally, each well 
is retested periodically (once each 5 years or less) to 
ensure its continued integrity.  If a well casing fails an MIT, 
the well is taken out of service, repaired, and retested.  If 
an acceptable test cannot be obtained after repairs, the 
well is plugged and properly abandoned. 
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Each well flow line would have a meter to record the total flow passing through each flow line, 1 
pressure transmitter, and manual valve to control the flow rate.  A small sample-collection valve 2 
for each well would be included on the recovery flow lines.  The recovery-well flow lines would 3 
enter a manifold on one side of the module building, and the injection well lines would enter a 4 
manifold on the other side.  A manifold building would house: 1) electrical equipment required to 5 
control the recovery pumps; 2) a pressure-limiting valve, a pressure transmitter, and equipment 6 
to add the oxidant to lixiviant on the injection manifold; and 3) flow meters that would indicate 7 
rate and totalizer readings on the trunk lines (Strata, 2011b).  Each module building would have 8 
a manhole to access flow lines and feeder lines (see Figure 2.7).  The manholes would also 9 
contain leak-detection systems.  10 
 11 
The Applicant would test for leaks with fresh water on the pipelines prior to their burial, in order 12 
to ensure the pipelines’ mechanical integrity (Strata, 2011b).  The tests would be conducted in 13 
accordance with the manufacturer’s recommendations or industry standards prior to final burial.  14 
In the event of leakage from pipelines or fittings, the defective component would be replaced.  15 
Prior to backfilling the trench dug to install a pipeline, the Applicant would perform a final 16 
inspection of all pipes and valves, the quality of the pipe embedment material, and the suitability 17 
of the backfill.  Pipeline installation and trench backfilling would follow standard procedures that 18 
would be designed to ensure the quality of the installation and backfilling (Strata, 2011b).  19 
These procedures include the Applicant: 20 
 21 
■ Laying of pipe at required grades and lines 22 

■ Minimizing accumulation of water during laying or backfilling 23 

■ Limiting lateral displacement with use of embedment material 24 

■ Preventing contamination of the trench with foreign, unsuitable material 25 

■ Covering pipe with at least 0.6 – 2 m [2 – 6 ft] of material 26 

■ Using insulated tracer wire and warning tape 27 

■ Using properly sized and placed bedding material 28 

■ Using proper backfill material, which would not impose undue shock or unbalance to the 29 
pipe (i.e., frozen soils, mud, or snow) 30 

■ Using trench plugs at the appropriate spacing, particularly at or near areas of elevated 31 
ground water 32 
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As NRC license 1 
conditions would require, 2 
the Applicant would 3 
install a monitoring-well 4 
ring around the 5 
perimeter of each 6 
wellfield that would be 7 
used to detect horizontal 8 
and vertical excursions 9 
of uranium-recovery 10 
solutions during ISR 11 
operations (see SEIS 12 
Section 2.1.1.2) (Strata, 13 
2011b).  Prior to 14 
commencing ISR 15 
operations, these wells 16 
would allow sampling 17 
and analysis of ground 18 
water and, in this SEIS, 19 
this type of monitoring is 20 
called “post-licensing, 21 
pre-operational.”  The 22 
resulting post-licensing, 23 
 pre-operational data 24 
would be used to 25 
determine 26 

concentration-based levels that would permit identification of any excursions from the respective 27 
wellfields; these would be called the Ross Project’s upper control limits (UCLs).  These post-28 
licensing, pre-operational baseline values would be established for each separate wellfield (and 29 
they would be codified in the Applicant’s NRC license).  During uranium-recovery wellfield 30 
operation, the Applicant would then sample ground water from the wells and compare the 31 
analytical values to the NRC-specified baseline constituent concentrations to determine whether 32 
an excursion of any solution (such as lixiviant) into the surrounding aquifers has occurred. The 33 
Applicant would use Methods 2 or 3 (shown in Figures 2.9 and 2.10) to install these ground-34 
water monitoring wells.   35 
 36 
The Applicant’s site-characterization efforts, which were conducted prior to its license-37 
application submittal to the NRC, established “pre-licensing baseline” values of certain ground-38 
water constituents; these values represent the baseline constituent concentrations currently 39 
present in the ground water under the Ross Project area (Strata, 2011a; Strata, 2011b).  (See 40 
the text box above.)  Later, prior to actual uranium-recovery wellfield operation, but after the 41 
initial NRC license is issued for wellfield construction, the ground water in each wellfield would 42 
be analyzed for the post-licensing, pre-operational baseline concentrations of constituents 43 
specified by the NRC (NRC, 2003a).   44 
 
Within each wellfield, the well spacing that the Applicant proposes is in accordance with the 45 
minimum requirement described in the GEIS as necessary to detect excursions (NRC, 2009).  46 
Typical well spacing for a five-spot or seven-spot pattern is between 12 and 50 m [40 and 150 ft] 47 
apart.  Wells completed in the aquifer underlying the ore body and wells completed in the 48 

What are pre-licensing baseline water-quality concentrations? 
Prior to the submittal by an Applicant of its license application to the NRC, an 
Applicant performs site-characterization environmental-monitoring efforts for 
at least a year at  the site at which it wishes to conduct uranium recovery prior 
to major Project construction.  10 CFR Part 40, Appendix A, Criterion 7 
requires this monitoring (10 CFR Part 40).  In addition, other regulations, such 
as those promulgated by the U.S. Environmental Protection Agency (e.g., 40 
CFR Part 192, 40 CFR Part 141, and 40 CFR Part 143) and/or pertinent 
authorized State regulations, such as Wyoming Department of Environmental 
Quality’s Hydrology Guidelines for Permitting Mines, Appendix 1, Pre-mining 
Water Quality Sampling in the Guideline No. 8 may also inform an Applicant’s 
environmental-monitoring strategies (WDEQ/LQD, 2005).  Finally, NRC’s 
guidance, Regulatory Guide 4.14, also makes recommendations regarding 
environmental monitoring efforts. 
As part of site-characterization efforts, ground-water monitoring wells are 
installed and ground-water samples are obtained.  These samples are 
analyzed for certain water-quality constituents, or parameters, that are 
important to the characterization of existing conditions at a particular site.  
These concentrations are known as the “pre-licensing baseline” values of the 
respective water-quality constituents.   
These values are also sometimes known as “background” values.  However, 
in the case of the Ross Project, because an earlier uranium-recovery 
operation was conducted within the Ross Project area, this operation could 
potentially have impacted “background values.”  Thus, the values measured 
by Strata prior to its submitting its license application are called “pre-licensing 
baseline” values in this SEIS. 
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aquifer overlying the ore body would be installed at an interval of one well per 0.8 ha [2 ac] of 1 
wellfield to detect vertical migration (Strata, 2011b).  The Applicant also proposes a spacing of 2 
the perimeter monitoring wells of 122 m [400 ft] apart and at a distance of approximate 122 [400  3 
ft] from the edge of the wellfield, to detect potential horizontal excursions.  Simulations by the 4 
Applicant demonstrate that the proposed spacing successfully detects hydraulic anomalies in 5 
the form of water-level increases well before lixiviant has moved beyond the active uranium-6 
recovery areas. 7 
 8 
To reduce the possibility of lixiviant excursions, all previously drilled exploration and/or 9 
delineation drillholes that can be located on the Ross Project area and that are within a 10 
monitoring-well ring would be re-entered to each drillhole’s total depth and sealed with cement 11 
slurry, per standard well-abandonment protocols (Strata, 2011b).  These historic exploration 12 
and/or delineation drillholes would be located through the use of a hand-held metal detector that 13 
would locate the brass cap associated with each drillhole with its identification number.  After a 14 
drillhole is located, a small drilling rig would be set up over the hole to ream them out to their 15 
total depth.  The drillholes would then be cemented from the bottom to the ground surface.  16 
Details of each drillhole’s abandonment would be documented in a record (examples in Strata, 17 
2011b, Addendum 2.7-F), which would be filed at Strata’s Oshoto field office in the appropriate 18 
drillhole file and provided with the respective wellfield  19 
data package, as appropriate.   20 
 21 

Deep-Injection Wells 22 
 23 
 24 

The Applicant plans to dispose of 25 
liquid effluent generated during 26 
uranium-recovery   operations via 27 
Class I UIC disposal wells.  The 28 
Applicant has received a ten-year 29 
permit (UIC Permit No.10-263), 30 
dated April 4, 2011, for up to five 31 
Class I deep-disposal wells from 32 
WDEQ (WDEQ/WQD, 2011b).  This 33 
Permit authorizes the injection of 34 
liquids into the Flathead and 35 
Deadwood Formations within 36 
specified intervals at depths of about 37 
2,488 – 2,669 m [8,163 – 8,755 ft] 38 
below the ground surface; these 39 
formations are at least 500 ft below 40 
the lowermost potential USDW (the 41 
Madison Formation).   42 
 43 
Under the terms of the UIC Class I 44 
Permit, the Applicant is allowed to 45 
inject into the Class I deep-disposal 46 
wells the following:  operation bleed 47 
streams, yellowcake wash water, 48 
  49 

What are underground injection control permits? 
The EPA has delegated authority to the State of Wyoming, to 
administer its own Underground Injection Control (UIC) 
Permits.  Classes I and III are most applicable to ISR 
operations.  

 Aquifer Exemption: UIC criteria for the exemption of an 
aquifer that might otherwise be defined as an 
underground source of drinking water are found at 40 
CFR Part 146.4.  These criteria include whether the 
aquifer is currently a source of drinking water and whether 
the water quality is such that it would be economically or 
technologically impractical to use the water to supply a 
public water system.  

 Industrial and Municipal Waste Disposal Wells (UIC 
Class I):  Wells in this Class are used for the deep 
disposal of industrial, commercial, or municipal waste 
below the deepest usable aquifer.  This type of well uses 
injection and requires applied pressure.  This Class 
includes all wells that dispose of waste on a commercial 
basis.  For ISR operations, this type of UIC Permit is 
necessary to use deep-well injection for waste disposal.  

 Mining Wells (UIC Class III):  This type of UIC Permit 
governs injection wells used to recover minerals.  They 
include experimental technology wells; underground coal 
gasification wells; and wells for the in situ recovery of 
materials such as copper, uranium, and trona.  For ISR 
operations, this type of UIC Permit covers wells that inject 
lixiviant into the uranium-bearing aquifer.  
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sand-filter and ion-exchange wash water onsite laboratory waste water, RO brine, aquifer-1 
restoration ground water, facility wash-down water, wash waters used in cleaning or servicing 2 
waste-disposal-system equipment, and storm water—all generated during uranium-recovery 3 
activities—as well as fluids produced during the drilling, completion, testing, or stimulation of 4 
wells or test drillholes related to uranium-recovery operations, or during the work-over or 5 
abandonment of any such well, and drilling-equipment wash water.  Under the terms of the UIC 6 
Permit, the Applicant is also prohibited from injecting certain materials into these wells.  For 7 
example, hazardous wastes as defined by EPA or WDEQ cannot be injected into these wells 8 
(WDEQ/WQD, 2011b).  Well construction, operation, MIT inspection, and well abandonment 9 
plugging and requirements are defined in this Permit as well.  The Applicant would need to 10 
obtain written acceptance of financial-assurance methods from WDEQ prior to construction of 11 
each of the proposed wells. 12 
 13 
The Applicant proposes that each well location would consist of a 76 m x 76 m [250 ft x 250 ft] 14 
pad with a storage tank (Strata, 2011b; Strata, 2012b).  Surface equipment for the deep-15 
disposal wells would include storage tanks, pumps, filtration systems, instrumentation and 16 
control systems, and equipment for injection of process chemicals (Strata, 2011b).  Pads would 17 
either be asphalt pavement or gravel and would be retained through the life of the disposal well 18 
in order to conduct maintenance.  Access roads to well sites with widths up to 4.3 m [14 ft] 19 
would be constructed on existing roads where possible.  The supply pipelines to the wells would 20 
be 15 – 25 cm [6 – 10 in] HDPE plastic. 21 
 22 
Pressures and flow rates for the pipes and disposal wells would be constantly monitored at the 23 
CPP.  Instrumentation details for the deep-disposal wells are provided in Addendum 4.2-A of the 24 
TR (Strata, 2011b).  System instrumentation would provide the necessary measures to ensure 25 
safe operation of the disposal system.  At a minimum, instrumentation would include a flow 26 
totalizer, flow meter, pressure regulator, pressure indicator, pressure switch, annular tank level 27 
indicator, and injection pressure chart recorder.  Water quality, fluid quantity, and injection rates 28 
would be reported to the WDEQ/LQD UIC program as required by the UIC Permit. 29 
 30 
Injection rates up to the maximum are controlled by surface-injection pressures that are limited 31 
to the fracture pressure.  Exceeding the limiting surface pressure set forth in the permit or 32 
creating or propagating fractures within the receiving zone would be a permit violation.  The 33 
permit requires the installation of a kill switch on the injection tubing to preclude violation of the 34 
pressure limits.   35 
 36 
2.1.1.2  Ross Project Operation 37 
 38 
As shown by the proposed schedule in Figure 2.6, uranium recovery during the proposed Ross 39 
Project would follow a “phased” approach, where one group of well modules could be in 40 
operation, while preceding well modules are being engaged in aquifer restoration (Strata, 41 
2011b).  During the operation phase, three major phases would occur involving the wellfields:  42 
an operation-only phase, a concurrent operation- and aquifer-restoration phase, and an aquifer-43 
restoration-only phase.  44 
 
Uranium Mobilization 45 
 46 
The Applicant proposes the use of an alkaline lixiviant to dissolve the uranium as described in 47 
Section 2.4 of the GEIS (NRC, 2009; Strata, 2011b).  Gaseous oxygen (O2) or hydrogen 48 
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peroxide (H2O2) is used as the oxidant and sodium bicarbonate (NaHCO3) or carbon dioxide 1 
(CO2) is added to aid in keeping uranium in its dissolved state.  Native ground water would be 2 
fortified with sodium bicarbonate at the CPP and then pumped to the module buildings where 3 
the oxidant and, potentially, CO2 would be added at the injection manifolds located inside the 4 
module buildings (see Figure 2.7). 5 
 6 

The Applicant proposes the 7 
carbonate/bicarbonate lixiviant because of 8 
its compatibility with minerals within the 9 
ore zone.  In addition, 10 
carbonate/bicarbonate lixiviants are 11 
generally considered more amenable to 12 
aquifer restoration than other acidic 13 
lixiviants (NRC, 2009).  Preliminary leach 14 
testing performed by the Applicant in 2010 15 
demonstrated that this type of lixiviant 16 
successfully mobilized uranium into 17 
solution.  Comparison of the Applicant’s 18 
expected concentration ranges of 19 
chemical constituents in the pregnant 20 
lixiviant with the typical lixiviant chemistry 21 
presented in Table 2.4-1 of the GEIS  22 

shows consistency between the Ross Project and the GEIS, except for higher concentrations of 23 
uranium and vanadium that could be present in the pregnant lixiviant at the Ross Project 24 
(Strata, 2011b; NRC, 2009). 25 
 26 
As described in Section 2.4.3 of the GEIS, the recovery wells extract slightly more water than is 27 
injected into the ore-containing aquifer, which creates a “cone of depression” within the 28 
respective wellfield and, thus, maintains an inward flow of ground water.  This inflow prevents 29 
migration of lixiviant toward the perimeter monitoring wells.  The excess water, referred to as 30 
“production bleed,” is a radioactive byproduct material that must be properly managed and 31 
disposed (NRC, 2009).  For the Ross Project, the Applicant proposes a production-bleed range 32 
from 0.5 percent to 2 percent, and averaging 1.25 percent of the injection volume (Strata, 33 
2011b).  At the maximum flow rate, approximately 360 L/min [94 gal/min] of production bleed 34 
would be generated.   35 
 36 
The Applicant proposes to use actual wellfield data and reservoir-engineering software to 37 
predict a sufficient bleed rate to minimize water consumption while the potential for hydraulic 38 
anomalies outside of the uranium-recovery area is minimized (Strata, 2011b).  The wellfield 39 
flows would be balanced to produce appropriate bleed based upon the module-injection and 40 
recovery feeder-line meters.  The individual well-flow targets would be determined on a per-41 
pattern basis to ensure that local wellfields are balanced on at least a weekly basis.  42 
 
The Applicant proposes a maximum injection pressure of 970 kPa [140 lb2/in] measured at the 43 
injection manifold.  This pressure is less than the formation-fracture pressure, which is 44 
approximately 2,240 kPa [325 lb2/in] at the Ross Project and less than the pressure rating for 45 
operation of the pipes and other equipment (Strata, 2011b).  Although injection pressures are 46 
initially expected to be relatively low, pressure requirements within a specific wellfield generally 47 
tend to increase with time.  The Applicant suggests that, in order to maintain flow rates and 48 

What are the basic steps of uranium mobilization? 
■ Ground-Water Injection 

Uranium mobilization is accomplished by the 
injection of a non-uranium-bearing (“barren”) 
solution, or “lixiviant,” through “injection” wells into 
the uranium-bearing ore zone.  The lixiviant moves 
through pores in the ore-zone aquifer, dissolving 
uranium and other metals. 

■ Ground-Water Extraction 
Recovery, or “production,” wells extract the now 
“pregnant” lixiviant, which contains uranium and 
other dissolved metals, and the solution is then 
pumped to a central processing plant (CPP) for 
further uranium recovery and purification. 
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wellfield balance, some wells would require flexibility in their allowable injection pressure.  To 1 
specifically avoid the injection-restriction problems that plagued the Nubeth operation, the 2 
Applicant has proposed several improvements to well design, well development, and filtration 3 
(Strata, 2011a; Strata, 2011b).   4 
 5 
Flows and pressures for the injection and recovery pipeline network would be monitored 6 
continuously at the module building, valve manhole, and CPP; the pressures would also be 7 
displayed in the CPP’s control room (Strata, 2011b).  Changes in flow or pressure that are 8 
outside of normal operating ranges would result in the activation of visual and audible alarms in 9 
the CPP, and eventually automatic sequential shutdown of pumps and control valves, if the 10 
condition is not corrected promptly. 11 
 12 
In addition, the leak-detection sensors that would be located in the module-building sumps and 13 
the valve manholes would trigger audible and visual alarms at that location and in the CPP if 14 
fluid is detected (Strata, 2011b).  The Applicant could also utilize dual leak detection in these 15 
areas, which would consist of two sensors at high and low levels within a module building.  If 16 
fluid is detected by the low-level sensor, an audible and visual alarm would be triggered at that 17 
location and in the CPP.  If fluid is detected by the high-level sensor, automatic pump shutdown 18 
would occur to prevent the fluid from overflowing the containment system and contaminating the 19 
surrounding environment. 20 
 21 
Pipe and fitting leaks at the wellheads would be detected by sensors located in the wellhead 22 
sumps.  In addition, a system would be instituted in the facility’s operating plan for personnel to 23 
inspect the interior of each well module on a weekly basis.  Minor leaks or other problems would 24 
be detected in this manner and then promptly repaired to reduce the likelihood of major 25 
releases. 26 
 27 
As noted in SEIS Section 2.1.1, NRC regulations at 10 CFR Part 40, Appendix A, as well as the 28 
individual NRC license that would be issued to the Applicant, would require licensees to have an 29 
operational monitoring-well system to detect excursions.  NRC guidance defines an excursion 30 
as occurring when two or more excursion indicators or parameters are present in a monitoring 31 
well or if one excursion parameter exceeds the respective UCLs by 20 percent (NRC, 2009).  32 
GEIS Section 2.4.1.4 described how ISR operations can potentially affect the ground-water 33 
quality near a site, when, during an excursion, lixiviant escapes the production zone, where 34 
uranium recovery is underway, and is not recovered by the intended recovery wells (NRC, 35 
2009).  This would result in either a vertical or horizontal excursion.  Excursions can be caused 36 
by an improper water balance between injection and recovery wells, undetected high-37 
permeability strata or geological faults, improperly plugged and abandoned exploration 38 
drillholes, discontinuity within the confining layers, poor well integrity, or unintended fracturing in 39 
the well zone or surrounding units (NRC, 2009).  The monitoring of water levels that would be 40 
performed would serve to avert a potential excursion.  Water-quality indicators in the ground 41 
water from monitoring wells that would be established after wellfield installation (i.e., post-42 
licensing, pre-operational baseline concentrations defined as excursion indicators) would also 43 
be used to detect whether an excursion has occurred.   44 
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The NRC would require in 1 
its license that the 2 
Applicant conduct 3 
sampling of its monitoring 4 
wells twice each month 5 
and to analyze those 6 
samples for the excursion 7 
indicators (i.e., select 8 
baseline water-quality 9 
constituent 10 
concentrations) specified 11 
in its license, so it can be 12 
determined whether an 13 
excursion has occurred.  14 
The Applicant has 15 
proposed such an 16 
operational ground-water 17 
monitoring program 18 
(Strata, 2011b).  Water 19 
levels would be routinely 20 
measured during the 21 
sampling of the perimeter, 22 
overlying, and underlying 23 
monitoring wells in order 24 
to provide an early 25 
warning for impending 26 
wellfield problems.  An 27 
increasing water level in a 28 
perimeter monitoring well 29 
has been shown to be an 30 
indication of a local  31 
flow imbalance within the 32 
wellfield, which could 33 
result in an excursion 34 
(Strata, 2011b).  An 35 
increasing water level in 36 
an overlying or underlying 37 
monitoring well could be 38 
caused by the migration of 39 
fluid from the ore zone or 40 
by an injection well-casing 41 
failure.  As stated above, 42 
samples would also be 43 
collected from the 44 
appropriate monitoring 45 
wells once every two 46 
weeks and would be 47 
analyzed for the license-48 
established excursion  49 

What are excursion indicators and upper control limits? 

Prior to the commencement of injection of lixiviant into a wellfield and actual 
uranium recovery, an Applicant must propose excursion indicators (which 
are water-quality parameter concentrations, such as chloride, that are 
measured to describe the quality of the ground water) as well as upper 
control limits (UCLs) per 10 CFR Part 40, Appendix A, and as per the 
license the NRC would issue (10 CFR Part 40).  These indicator chemical 
constituents, or “excursion indicators,” would be based upon post-licensing, 
pre-operational baseline ground-water-quality parameters (i.e., chemical 
constituents occurring in the ground water) and lixiviant chemistry.   
Only after a wellfield and its monitoring-well ring are installed would several 
ground-water samples would be obtained and analyzed by the Applicant.  
The results of these analyses provide post-licensing, but pre-operational, 
baseline values for the respective ground-water-quality parameters that 
would be used to indicate contemporary ground-water quality.  If, during 
ISR operations, two indicator constituents’ are exceeded, or if one is 
exceeded by 20 percent, (with respect to the corresponding UCLs), then an 
excursion of lixiviant would be defined as occurring.   
UCLs are set on a wellfield-by-wellfield basis and are stated in constituent 
concentrations for selected excursion indicators so as to provide early 
warning if uranium-bearing solutions (lixiviant) are moving away from a 
particular wellfield.  The UCLs are subject to the NRC’s staff review and 
approval and their establishment would be required in the NRC license.  As 
described by the NRC (2003a), the best excursion indicators are easily 
measurable parameters that are found in higher concentrations during 
uranium recovery than in the natural ground water.   
At most in situ uranium-recovery operations, for example, chloride is often 
selected because it does not interact strongly with the minerals in the ore 
zone; it is easily measured; and chloride concentrations are significantly 
increased during ISR operations.  Conductivity, which is correlated to total 
dissolved solids (TDS), is also considered a good excursion indicator 
because of the high concentrations of dissolved constituents in the lixiviant 
as compared to the surrounding aquifers (Staub et al., 1986, and Deutsch 
et al., 1985, as cited in NRC, 2009b).  Total alkalinity (carbonate plus 
bicarbonate plus hydroxide) is used as an indicator in wellfields where 
sodium bicarbonate or carbon dioxide is used in the lixiviant. 
At least three excursion indicators are selected to be monitored in each 
wellfield, and the UCLs are determined using statistical analyses of the 
post-licensing, pre-operational baseline water quality in the respective 
wellfield.  The NRC staff has identified several statistical methods that can 
be used to establish UCLs.  For example, in areas with good water quality 
(TDS less than 500 mg/L), the UCL could be set at a value of 5 standard 
deviations above the mean of the measured concentrations.  Conversely, if 
the chemistry or a particular excursion indicator is very consistent, a 
specific concentration could be specified as the UCL.  If post-licensing, pre-
operational baseline data indicate that the ground water is homogeneous 
across the wellfield, the same UCLs could be used for all monitoring wells.  
Alternatively, if the water chemistry in the wellfield is highly variable, unique 
UCLs could be set for individual wells.   
An excursion is defined to occur when two or more excursion indicators in a 
monitoring well exceed their UCLs (NRC, 2003a).  Alternate excursion 
detection procedures (e.g., one excursion indicator exceeded in a 
monitoring well by a specified percentage) could also be used, if approved 
by the NRC. 
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parameters.  In addition, the Applicant expects that dedicated pressure transducers and/or in 1 
situ water-quality instruments could be used in the perimeter monitoring wells to provide the 2 
earliest detection of potential excursions or hydraulic anomalies.  The Applicant anticipates that 3 
this monitoring effort would allow corrective action to be immediately taken to balance locally the 4 
injection and recovery flows or to shut down individual injection well(s) or the entire wellfield, as 5 
necessary (Strata, 2011b). 6 
 7 
Per conditions that the NRC would include in the Ross Project’s license, the Applicant would be 8 
required to notify the NRC within 24 hours if an excursion were confirmed in the Project’s 9 
ground-water monitoring wells.  If a vertical excursion occurs, then the Applicant’s injection of 10 
lixiviant would cease and, for any excursion, corrective action would be initiated (the GEIS 11 
documented that vertical excursions tend to be more difficult to recover than horizontal 12 
excursions) (NRC, 2009).  The NRC would require in the Applicant’s license that verification and 13 
progress ground-water samples are collected by the Applicant weekly until the excursion 14 
indicators are at or below their respective UCLs (i.e., the excursion is “recovered”) as indicated 15 
by three consecutive weekly samples.   16 

 17 
The Applicant would also be required to provide a report to NRC within 60 days, including a 18 
confirmation of an excursion, a description of the excursion, a discussion of the corrective 19 
actions taken, and the results of those corrective actions.  If an excursion cannot be recovered 20 
within 60 days of confirmation (measured by a concentration of more than 20 percent of any 21 
excursion indicator), the Applicant would be required either to terminate lixiviant injection within 22 
the wellfield until aquifer cleanup is complete (for horizontal excursions) or to increase the 23 
surety for the ISR project by an amount sufficient to cover the full third-party cost of correcting 24 
and remediating the excursion.  As the GEIS described in Section 2.11.4, licensees typically 25 
retrieve horizontal excursions back into the production zone by repairing and reconditioning 26 
wells and adjusting pumping rates in the wellfield.   27 
 28 
Uranium and Vanadium Processing 29 
 30 
Uranium and vanadium in pregnant lixiviant would be extracted from solution by IX resin, 31 
stripped from the loaded IX resin (“eluted”), precipitated into a slurry, thickened, de-watered, 32 
dried, and packaged as yellowcake (Strata, 2011b).  Prior to introduction to the IX columns, 33 
pregnant lixiviant could be passed through a de-sanding filtration system (Strata, 2011b).  34 
Carbon dioxide could also be added to the pregnant lixiviant to optimize the IX resin-loading 35 
capacity.  The filtered, pregnant lixiviant would then be passed through two-stage, pressurized, 36 
down-flow IX columns, where the uranium and the vanadium dissolved in the lixiviant would be 37 
selectively adsorbed onto the IX resin beads.  In exchange of uranium and vanadium, the resin 38 
releases chloride, bicarbonate, or sulfate ions into the lixiviant.  The barren lixiviant exiting the 39 
second IX column would be monitored and would normally contain less than 2 mg/kg (“parts per 40 
million” or “ppm”) of uranium.  When the resin beads in the IX column become saturated with 41 
uranium and vanadium, the columns would be taken offline for resin elution. 42 
 
Prior to elution (“elution” is the process whereby the resin beads are “washed” with water to 43 
remove uranium and vanadium), the loaded uranium-bearing resin would be transferred to 44 
vibrating screens to wash away sand, silt, broken resin, scale, and other process contaminants.  45 
The solid material recovered during this step would be collected, stored, and disposed of as a 46 
byproduct waste.  The elution process would then consist of four stages.  The first three 47 
sequential stages are where a single batch of resin is contacted with a volume of eluant (water 48 
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containing approximately 10 percent sodium chloride and 2 percent sodium carbonate) three 1 
times the volume of the batch of loaded resin.  The fourth stage is a final rinse where the batch 2 
of resin is contacted with four bed volumes, or pore volumes, of fresh water (i.e., four bed 3 
volumes is equal to four times the amount of pore space [i.e., empty space] in the resin) (Strata, 4 
2011b).   In addition to processing resin from the Ross Project wellfields, the elution circuit 5 
would have the capacity to process loaded resin from other uranium-recovery operations owned 6 
either by the Applicant or another company as well as from water-treatment facilities that use IX 7 
resin to filter or condition water (Strata, 2011b). 8 
 9 
The precipitation circuit produces a slurry of uranium solids from the eluant.  The Applicant 10 
proposes a design consisting of multiple precipitation tanks plumbed in series, with mechanical 11 
agitation.  The sequential addition of chemicals to bring about precipitation would be as follows: 12 
1) sulfuric acid, 2) sodium hydroxide (caustic soda), 3) hydrogen peroxide, and 4) sodium 13 
hydroxide.  The slurry containing the uranium precipitate would then be pumped to a yellowcake 14 
thickener, which separates the solids particles from the liquid.  The “underflow” from this 15 
thickener (i.e., the still-wet separated solids) would then undergo a second stage of dissolution 16 
and precipitation to remove any impurities entrained in the first precipitate (the underflow).  The 17 
“overflow” (i.e., the liquid with few solid particles remaining after precipitation) from both 18 
thickener stages would then go to the vanadium-recovery circuit. 19 
 20 
After precipitation, the yellowcake slurry would be washed in a filter press to remove excess 21 
chloride and other soluble contaminants.  After multiple washings, the filter cake would be 22 
transferred to a radiologically controlled area for drying and packaging (Strata, 2011b).  Drying 23 
would be accomplished in completely enclosed low-temperature vacuum dryers.  The GEIS 24 
describes the type of dryer proposed by the Applicant as the standard for newer ISR facilities 25 
(NRC, 2009).  The off-gases generated during the drying cycle would be filtered and scrubbed 26 
to remove entrained particulates.  The GEIS noted that the drying, filtration, and scrubber 27 
process proposed by the Applicant is designed to capture virtually all escaping particles (NRC, 28 
2009). 29 
 30 
The dryers would be batch type, and drying would typically take 16 hours per batch.  Batch 31 
dryers create the potential for the escape of yellowcake during loading and unloading of the 32 
dryer.  The Applicant proposes to reduce this potential by the design of the equipment.  A water-33 
sealed vacuum pump would provide ventilation during loading of the yellowcake slurry into the 34 
dryer and transferring the dried product into 208-L [55-gal] drums by facility personnel (Strata, 35 
2011b).  Transfer equipment would be located directly below the dryer and would include a 36 
discharge chute, rotary airlock valve, ventilated drum hood, and a drum conveyor.  A drum 37 
would be placed beneath the dryer discharge chute; the ventilation hood would be secured over 38 
the drum opening to prevent escape of yellowcake into the surrounding environment.  After a 39 
drum is in place and securely covered, the rotary airlock valve would be activated to start the 40 
loading process.  A viewport in the hood would allow personnel to determine when the drum is 41 
full.  The loaded drum would be weighed and labeled, and then moved to the side to cool and 42 
off-gas before it is sealed and stored for offsite shipment.  43 
 44 
The uranium-depleted solutions from the uranium thickeners would be pumped to a vanadium 45 
precipitation tank (Strata, 2011b).  Steam, facility air, ammonia, and ammonium sulfate would 46 
be added to cause precipitation of crystals containing vanadium.  The precipitate slurry would 47 
be pumped to a horizontal belt filter, where the solution is removed from the crystals.  The filter 48 
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cake would be washed and transferred to a batch vacuum rotary dryer similar to the dryer that 1 
would be used to dry uranium yellowcake.  Off-gas from the precipitation tanks and dryer would 2 
be filtered to remove particulates and directed to a wet scrubber to capture ammonia for reuse.  3 
The dried product would then be packaged for offsite shipment.  The Applicant estimates that 4 
0.1 – 2 kg [0.2 – 4.4 lb] of V2O5 would be produced for every 1 kg [2.2 lb] of U3O8. 5 
 6 
The waste water would be treated by reverse osmosis (RO) (Strata, 2011b).  The water quality 7 
of permeate that is anticipated by the Applicant is provided in Table 2.2.  Most of the permeate 8 
from the RO system would be recycled back to the wellfield as lixiviant.  The lined surface 9 
impoundments within the facility would be used to store and manage excess permeate and 10 
brine.  Permeate and brine would be managed as radioactive byproduct materials.    Brine 11 
would be disposed in the deep-injection wells. 12 
 13 

Table 2.2 
Permeate Water Quality 

Parameter Unit 
Typical 
Value 

Minimum 
Value 

Maximum 
Value 

EC μS/cm 300 180 400 
TDS mg/L 200 100 250 
pH s.u. 8 6 6.5 
Alkalinity as 
CaCO3 

mg/L 100 50 200 

Sulfate mg/L 15 10 20 
Bicarbonate mg/L 150 50 200 
Chloride mg/L 15 5 25 
Calcium mg/L 0 0 1 
Sodium mg/L 50 20 100 
Manganese mg/L 0 0 0.1 
Selenium mg/L 0 0 0.1 
Arsenic mg/L 0 0 0.1 
Uranium mg/L 0 0 0.1 
Radium pCi/L 30 5 100 

  Source:  Table 4.2-2 in Strata, 2011b. 14 
 
2.1.1.3  Ross Project Aquifer Restoration 15 
 16 
After uranium recovery has ended, each wellfield that is to undergo aquifer restoration would 17 
contain ground-water constituents that would have been mobilized by the lixiviant.  The purpose 18 
of aquifer restoration is to restore the respective aquifer to its baseline conditions, as defined by 19 
post-licensing, pre-operational constituent concentrations (see Section 2.1.1.2), so as to ensure 20 
public health and safety.  The Applicant would be required to provide a financial-surety 21 
instrument that would cover planned and delayed aquifer-restoration costs in compliance with 22 
10 CFR Part 40, Appendix A, Criterion 9 to cover the ISR facility’s decontamination and 23 
decommissioning.  NRC would review the adequacy of this financial-surety annually (see SEIS 24 
Section 2.1.1.7) (10 CFR Part 40). 25 
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Under the Federal UIC program, the exempted production aquifer would no longer be used as a 1 
USDW under the SDWA (40 CFR Part 145).  In accordance with the requirements for a Class I-2 
V well under 40 CFR Part 146.4, the exempted aquifer does not currently serve as a source of 3 
drinking water and cannot now and would not in the future serve as a source of drinking water 4 
(40 CFR Part 146).  Hence, ground water in exempted aquifers cannot be considered as a 5 
source of drinking water after restoration. 6 
 7 
The aquifer-restoration activities proposed for the Ross Project are the same as those methods 8 
described in Section 2.5 of the GEIS:  1) ground-water transfer, 2) ground-water sweep, 3) RO 9 
with permeate injection, 4) ground-water recirculation, and 5) stabilization monitoring (Strata, 10 
2011a; NRC, 2009).  The Applicant proposes that concurrent ISR operations and aquifer 11 
restoration would occur when several of the first well modules have been depleted and are 12 
ready for restoration activities (Strata, 2011b).  As aquifer restoration occurs in depleted well 13 
modules, ISR operations would be ongoing in subsequent well modules.   14 
 15 
The Applicant has proposed a ground-water restoration schedule that is benchmarked to 16 
production schedules and waste-water disposal capacity, but it estimates that aquifer restoration 17 
for each wellfield would take approximately eight months (Strata, 2011b).  The Applicant’s 18 
proposed restoration methodology would include ground-water sweep, permeate injection, and 19 
ground-water recirculation. 20 
 21 
During ground-water sweep, water is pumped from injection and recovery wells to the facility 22 
without reinjection, as the GEIS described in Section 2.5.2.  In response to this pumping, water 23 
from outside the wellfield flows into the ore zone, flushing contaminants from areas that have 24 
been affected by the horizontally spreading lixiviant in the respective aquifer during uranium 25 
recovery (NRC, 2009).  Ground water produced during the sweep phase would contain uranium 26 
and other contaminants mobilized during uranium recovery as well as residual lixiviant.  The 27 
initial concentrations of these constituents would be similar to those during uranium recovery, 28 
but the concentrations would decline gradually with time.  The water removed from the aquifer 29 
during the sweep first would be passed through the IX system to recover the uranium and then 30 
be disposed of as excess permeate.  The pumping rates used would depend on the hydrologic 31 
conditions at the Ross Project, and the duration of the aquifer sweep and the volume of water 32 
removed would depend on the volume of the aquifer affected by the ISR process.   33 
 
Aquifer volume typically is described in terms of “pore volumes,” a term used by the ISR 34 
industry to represent the volume of water that fills the void space in a given volume of rock or 35 
sediment.  The Applicant’s aquifer-restoration plan calls for removing up to 0.5 pore volumes of 36 
water during ground-water sweep (Strata, 2011b).  Additional pumping would occur in select 37 
areas that would be identified during facility operation.  The pumping rate is estimated at 284 38 
L/min [75 gal/min] from well modules in the ground-water sweep stage.  The Applicant proposes 39 
to use ground-water sweep selectively (for example, around the perimeter of the wellfield) rather 40 
than throughout the entire well module to minimize the consumptive use of ground water 41 
(Strata, 2011a).  42 
 43 
The Applicant proposes to use ground-water treatment and permeate injection would be used 44 
after the ground-water sweep process, as described in Section 2.5.3 of the GEIS (Strata, 45 
2011b).  This phase would return total dissolved solids (TDS) (a water-quality parameter), trace-46 
metal concentrations, and aquifer pH to the pre-operational baseline values that would have 47 
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been determined during the Applicant’s post-licensing, pre-operational sampling and analysis 1 
program; these concentrations would be required by the NRC license (NRC, 2009).  Ground 2 
water recovered from a depleted portion of the ore zone would be treated with sulfuric acid or 3 
other chemicals to prevent scaling on the RO circuit (Addendum 6.1-A in Strata, 2011b).  Low 4 
concentrations of uranium in the ground water would be removed by passing the water through 5 
the IX circuit, as during operations.  Following the IX circuit, other chemical constituents are 6 
removed by passing the ground water through the two-phase RO system consisting of 7 
pressurized, semi-permeable membranes.  The RO process yields two fluids: permeate 8 
(approximately 85 percent), which would be re-injected into the aquifer, and brine 9 
(approximately 15 percent), which would be managed as liquid waste.   10 
 11 
The pumping and injection rates during this process would be similar to those during the sweep 12 
phase, but depending upon site hydrology, many pore volumes (often more than 10) could be 13 
circulated to achieve aquifer restoration goals (NRC, 2009).  For the Ross Project, the Applicant 14 
estimates that aquifer restoration would average 3,880 L/min [1,025 gal/min] from well modules 15 
in the RO and permeate-injection process of aquifer restoration (Strata, 2011b).  During aquifer 16 
restoration (except during ground-water sweep), all permeate would be used as lixiviant or 17 
injected into the aquifer for restoration.   18 
 19 
The ground-water recirculation process would begin after completion of the permeate-injection 20 
process.  In this phase, ground water from the production zone would be pumped from recovery 21 
wells and re-circulated into injection wells in the same well module.  This process homogenizes 22 
the ground water within the aquifer to minimize the risk of “hot-spots,” areas of the aquifer with 23 
unusually high concentrations of dissolved metal concentrations.  The Applicant proposes that 24 
the only water treatments that would occur during recirculation are filtration and removal of 25 
uranium and vanadium (Strata, 2011a). 26 
 27 
The purpose of stabilization during aquifer restoration is to establish a chemical environment 28 
that would reduce the solubility of dissolved constituents such as uranium, arsenic, and 29 
selenium, as described in GEIS Section 2.5.4.  An important component of aquifer stabilization 30 
during the aquifer-restoration phase is to convert metals to their insoluble forms (NRC, 2009).  If 31 
the oxidized (i.e., the more soluble) state is allowed to persist after uranium recovery is 32 
complete, metals and other constituents such as arsenic, selenium, molybdenum, uranium, and 33 
vanadium could continue to leach and remain at elevated levels.  To stabilize these 34 
constituents’ concentrations, the pre-operational oxidation state in the ore zone must be 35 
reestablished as much as is possible.  This stabilization often requires adding an oxygen 36 
scavenger or a reducing agent, such as hydrogen sulfide (H2S) or a biodegradable organic 37 
compound such as ethanol, into the production zone during the later stages of recirculation 38 
(NRC, 2009).   39 
 40 
The need for aquifer stabilization would be determined on a case-by-case basis and would 41 
depend upon how effectively the sweep and recirculation processes restore the affected aquifer 42 
to the license-required standards.  Following aquifer restoration, the Applicant would monitor the 43 
ground water by quarterly sampling to demonstrate that the approved standard for each 44 
constituent has been met and that any adjacent nonexempt aquifers are unaffected.  The 45 
Applicant would reinitiate the entire aquifer restoration phase if stabilization monitoring 46 
determines it is necessary.  Both WDEQ and the NRC must review and approve all monitoring 47 
results before aquifer restoration would be considered to be complete. 48 
 



 
  

DRAFT                                                                    In Situ Uranium Recovery and Alternatives 
 
 

2-35 
 

All injection, recovery, and monitoring wells and drillholes would be plugged and abandoned in 1 
place according to applicable regulations after ground-water restoration is approved by the NRC 2 
and WDEQ (WDEQ/LQD, 2005).  To comply with these regulations, the Applicant proposes 3 
standard operating procedures (SOPs) of well abandonment that includes plugging all wells with 4 
cement containing 2 percent bentonite clay (Strata, 2011b).   5 
 6 
2.1.1.4  Ross Project Decommissioning 7 
 8 
Prior to the Ross Project’s facility decontamination, dismantling, and decommissioning; the 9 
wellfields’ aquifer restoration; and the Project site’s reclamation and restoration; appropriate 10 
cleanup criteria for surfaces would need to be established in concert with NRC requirements, 11 
and a Ross Project-specific decommissioning plan (DP) would need to be accepted by the NRC 12 
(NRC, 2003b).  The Applicant has committed to satisfying these NRC requirements for 13 
decontamination and decommissioning (Strata, 2011b).   14 
 15 
To begin the Ross Project’s decommissioning phase, the Applicant would conduct a series of 16 
radiation surveys to identify those areas at the Ross Project that would need decontamination to 17 
meet applicable cleanup criteria or those that cannot economically meet the criteria (Strata, 18 
2011b).  These surveys would include building, structural, and equipment surfaces as well as 19 
potentially contaminated environmental media such as soil and water (NRC, 1999; NRC, 20 
2003a).  The onsite excavated pits, or “mud pits,” used for the disposal of drilling fluids and 21 
muds (or “cuttings”) during the installation of wells, would be included in the survey to ensure no 22 
long-term radiological impacts (Strata, 2011a).  In addition, records of radiation surveys and the 23 
entire cycle of decontamination, dismantling, decommissioning, and disposal activities would be 24 
maintained in accordance with the Applicant’s license. 25 
 26 
Based upon the results of the radiation surveys, decontamination and dismantling of buildings, 27 
structures, and equipment would be conducted in accordance with the DP.  Contaminated 28 
surfaces, including processing and water-treatment equipment such as tanks, filters, IX 29 
columns, pipes, and pumps, would be decontaminated (Strata, 2011b).  High-pressure washing 30 
would be used to remove loose contamination from the surfaces.  If required, secondary 31 
decontamination would consist of washing with dilute acid or equivalent compatible solution 32 
(Strata, 2011b).  All successfully decontaminated buildings and equipment could be released for 33 
unrestricted use (NRC, 2003b). 34 
 
The buildings, structures, and equipment that are not or no longer contaminated would be 35 
moved to a new location within the Ross Project for further use or storage, removed to another 36 
facility for either reuse or salvage, or taken to a properly permitted, permanent solid-waste 37 
disposal facility.  Concrete flooring, foundations, and foundation materials, if uncontaminated, 38 
would be broken up and disposed of at an appropriately permitted solid-waste facility.  All 39 
radioactively contaminated buildings and structural materials that cannot be successfully 40 
decontaminated would be dismantled and then disposed of at a properly licensed radioactive 41 
waste disposal facility (i.e., a facility licensed by the NRC or an Agreement State).  42 
Contaminated soils would also be disposed of at the same or similar licensed facility.  A final-43 
status radiation survey would then be performed to ensure that any residual contamination on 44 
the surfaces is below the cleanup criteria.  All disturbed lands would be reclaimed (NRC, 1999).  45 
Section 2.6 of the GEIS describes the general process for decontamination, dismantling, and 46 
decommissioning of an ISR facility and the restoration and reclamation of the land itself (NRC, 47 
2009).   48 
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During decommissioning of the facility, all UIC Class III injection and recovery wells, monitoring 1 
wells, and the UIC Class I injection wells would be abandoned according to the DP.  The total 2 
number of wells would number between 750 and 1,000 based upon the Applicant’s estimate of 3 
40 recovery wells per each of 15 – 20 wellfield modules plus monitoring wells (Strata, 2012a).  4 
Decontamination, decommissioning, and restoration of a wellfield would begin approximately 5 
five years after its construction (refer to Figure 2.6) (Strata, 2011a).  However, at the Ross 6 
Project, complete decontamination, dismantling, and decommissioning of the ISR facility itself, 7 
and restoration and reclamation of the Ross Project area, could occur years after the wellfields 8 
begin to be decommissioned and the aquifer begins to be restored, in order to accommodate 9 
the Applicant’s continuing recovery of uranium and production of yellowcake from its future 10 
satellite projects and/or from other uranium-recovery or waste-water-treatment operations 11 
(Strata, 2011a). 12 
 13 
During the decommissioning phase, the Applicant proposes that all primary, secondary, and 14 
tertiary roads and other temporary access routes to and within the Ross Project would be 15 
removed and the land reclaimed, unless a request by the respective landowners or lessees to 16 
not do so is received by the Applicant.  In this case, then, the landowners or lessees would 17 
assume responsibility for the long-term maintenance and ultimate reclamation of the roads and 18 
routes, after the NRC license has been withdrawn (Strata, 2011b). 19 
 20 
All contaminated soil or gravel that is determined to be a byproduct radioactive waste would be 21 
disposed at a radioactive waste disposal facility licensed by the NRC or an Agreement State, as 22 
necessary, while petroleum-contaminated soil would be disposed at a WDEQ-permitted facility.  23 
Removal of roads would be accomplished by the Applicant removing excess road surfacing 24 
material, and then ripping the road and the underlying shallow subsoil to loosen the base.  25 
Culverts would be removed and preconstruction drainages would be re-established.  The vicinity 26 
would be graded to a contour consistent with the surrounding landscape.  Finally, topsoil would 27 
be applied in a uniform manner and the area seeded to achieve WDEQ/LQD reclamation 28 
standards.  29 
 30 
The Class I deep-disposal wells would be plugged and abandoned in accordance with the 31 
requirements of the Applicant’s UIC Class I Permit (Strata, 2011b).  All wastes and the 32 
equipment associated with the surface impoundments, such as accumulated sludge, 33 
impoundment liners, and leak-detection pipes and lines, would be surveyed for radioactive 34 
contamination and then disposed of appropriately or released for unrestricted use (Strata, 35 
2011b).  The soil beneath the surface impoundments would be analyzed for radioactive 36 
contamination, and any areas that exceed the cleanup criteria for unrestricted release would be 37 
excavated and disposed of at a licensed radioactive waste disposal facility. 38 
 39 
The natural flow of shallow ground water beneath the facility and in the immediate vicinity 40 
outside of the CBW would also be re-established during decommissioning (Strata, 2011b).  Flow 41 
through the CBW would be accomplished by the Applicant’s creating a series of breaches, also 42 
known as finger drains, along the up-gradient and down-gradient reaches of the CBW.  Each 43 
finger drain would  44 
 45 
consist of a 0.5 m [1.5 ft] wide by 7.6 m [25 ft] long trench that is cut through the CBW at a right 46 
angle and to a depth that is 0.6 m [2 ft] below the lowest historical ground-water level.  Gravel 47 
would be placed in the trench from the bottom to a point 0.6 m [2 ft] above the highest recorded 48 
ground-water level such that a highly permeable flow path is created through the CBW.  The  49 
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remaining trench would be 1 
backfilled with native topsoil and 2 
seeded.  Selected monitoring 3 
wells that would have been used 4 
by the Applicant to characterize 5 
the shallow aquifer in the area, 6 
before its installation of the CBW, 7 
would be retained.  Water levels 8 
would be monitored following 9 
CBW reclamation to verify that 10 
the natural flow of shallow ground 11 
water through the CBW and 12 
beneath the facility has been 13 
restored. 14 
 15 
The Applicant proposes to re-16 
contour, as necessary, the 17 
disturbed areas within the Ross 18 
Project area to blend in with the 19 
natural terrain and to be 20 
consistent with the 21 
preconstruction topography 22 
(Strata, 2011b).  Revegetation 23 
would be accomplished in 24 
accordance with the WDEQ/LQD 25 
Permit to Mine requirements and 26 
would be required by the NRC 27 
license.  Topsoil that was 28 
salvaged prior 29 
 to construction activities and 30 
stored in a stockpile would be 31 
used for reclamation to the 32 
extent possible (Strata, 2011b); 33 
the topsoil would be spread 34 
over the area to be reclaimed  35 
and would be seeded with a native seed mix.  During ISR facility operation the topsoil stockpiles 36 
and as much as is practical of the disturbed wellfield, would be seeded to establish vegetative 37 
cover to minimize wind and water erosion.  At the completion of decommissioning, the Applicant 38 
commits to reclaiming the entire area to equal or better conditions than existed prior to ISR 39 
(Strata, 2011b, Addendum 6.1-A).  Reclaimed land would be capable of supporting livestock 40 
grazing, dry-land farming, and wildlife habitat.  The respective landowners and WDEQ would be 41 
consulted as the Applicant selects the seed mix.  Seeding would be conducted by drill or 42 
broadcast methods depending upon the type of seed being used.  Mulch could also be used to 43 
cover the seed (Strata, 2011b). 44 
 45 
2.1.1.5  ISR Effluents and Waste Management 46 
 47 
Section 2.7 of the GEIS describes the airborne effluents as well as the liquid and solid wastes 48 
that are typically generated at ISR facilities and corresponding waste-management practices 49 

What types of wastes would be generated at the proposed 
Ross Project? 

Liquid Wastes 
Liquid Byproduct Waste is all liquid-phase wastes generated 
by the proposed Ross Project, except for sanitary waste water 
and well development and testing waste water.  This waste is 
contaminated with byproduct material. 
Liquid Hazardous Waste is regulated under the Resource 
Conservation and Recovery Act or is a State-defined 
hazardous waste that is a non-byproduct waste. This waste 
includes universal hazardous wastes and used oil.   
Sanitary Waste Water is ordinary sanitary septic-system 
waste water; this waste water is non-hazardous, non-
byproduct waste water.   
Well Development and Testing Waste Water is waste water 
generated during well development and during pumping tests; 
this waste water is non-hazardous, non-byproduct waste 
water.  Such waste water does not require treatment before 
disposal. 
Solid Wastes 
Solid Byproduct Waste is all solid-phase wastes generated 
by the Ross Project that exceed NRC limits at 10 CFR Part 20 
for unrestricted release.  This waste is contaminated with 
byproduct material. 
Hazardous Waste is regulated under the Resource 
Conservation and Recovery Act or is a State-defined 
hazardous waste that is non-byproduct waste.  This waste 
includes universal hazardous wastes.  
Nonhazardous Solid Waste is domestic, office, and municipal 
waste (i.e., trash), construction and demolition debris, septic 
solids, and materials such as equipment and soils that have 
been determined to meet NRC criteria in 10 CFR Part 20 for 
unrestricted (i.e., unregulated) release. 
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(NRC, 2009).  The effluents and wastes expected from the proposed ISR project and the waste-1 
management practices the Applicant proposes are consistent with the industry standards 2 
reported in the GEIS.  The types of liquid and solid wastes, the quantities of these wastes 3 
anticipated by the Applicant, and the Applicant’s proposed management systems are provided 4 
in Strata (2012a).  (See also Table 4.9 in SEIS Section 4.14.)  Impacts from liquid and solid 5 
waste management are described in SEIS Section 4.14.   6 
 7 
Airborne Emissions 8 
 9 
There would be both radioactive and non-radioactive airborne particulates and gases emitted 10 
during all phases of the Proposed Action (Strata, 2011b).  As discussed below, the design 11 
features proposed by the Applicant to control all airborne effluents are consistent with the 12 
industry standards presented in the GEIS (NRC, 2009).   13 
 14 
Non-Radioactive Emissions 15 
 16 
Emissions from internal combustion engines would be the primary source of non-radioactive 17 
gaseous effluents (i.e., emissions).  Releases would be anticipated from drilling rigs, drilling 18 
support equipment (e.g., backhoes, water trucks, pipe trucks, and cement units), utility trucks 19 
employed for wellfield service, light vehicles used for personal transport through the wellfields, 20 
in addition to vehicles used by ISR facility personnel to and from the Ross Project area (Strata, 21 
2011b).  The emissions from these types of vehicles would include carbon monoxide (CO), CO2, 22 
sulfur dioxide (SO2), nitrogen species (NOx), and total hydrocarbon (THC) as well as particles 23 
less than 10 μm in diameter (PM10) (Strata, 2011a).  These emissions are consistent with those 24 
from a generic ISR project described in the GEIS (NRC, 2009). 25 
 26 
Smaller sources of airborne non-radioactive gaseous and particulate emissions during operation 27 
would also include fugitive dust from cementing operations; welding fumes; particulates from 28 
grinding steel during construction and during operation; salt and soda ash during process-29 
chemical delivery; and fumes from chemicals used in the laboratory, in addition to the carbon 30 
dioxide, oxygen, and water vapor that would be vented from the Ross Project.  Vanadium 31 
precipitation, drying, and packaging would also present a potential for non-radioactive 32 
particulate emissions.   33 
 34 
Fugitive dust would also be generated during all phases of the Proposed Action due to the 35 
mechanical disturbance of soil by heavy equipment, from transport vehicles traveling on access 36 
roads, and from wind blowing over disturbed areas and stockpiles.  The Applicant has proposed 37 
to mitigate fugitive-dust emissions with its use of speed limits, strategic placement of water-38 
loading facilities near access roads, suppression of dust with chemicals such as magnesium 39 
chloride, selection of road-surface materials that would minimize dust, and prompt revegetation 40 
of disturbed areas (Strata, 2011a).   41 
 42 
Radioactive Emissions 43 
 44 
Radon gas would be the primary radioactive gaseous effluent from the Ross Project.  Radon is 45 
a radioactive, colorless, and odorless gas that occurs naturally as the decay product of radium, 46 
which is found where there is uranium as radium itself is a radioactive decay product of 47 
uranium.  Radon would be found in the lixiviant solution that is extracted from the wellfields and 48 
piped to the CPP for processing.  Radon gas could potentially be released in the CPP as a 49 
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result of uranium-recovery fluid spills, filter changes, IX resin-transfer operations, and 1 
maintenance activities.  Routine monitoring of radon progeny (i.e., the products of radon’s own 2 
radioactive decay) within the CPP would identify exposure levels and would allow timely 3 
corrective actions to be initiated, if necessary (Strata, 2011b).  The sources of radon described 4 
by the Applicant and the design features proposed by the Applicant to limit radon concentrations 5 
(e.g., the use of proper ventilation systems and radon detectors) are consistent with the industry 6 
standard described in the GEIS (NRC, 2009). 7 
 8 
All exhaust points in the CPP would be ducted through a common system to a wet scrubber and 9 
discharged to the atmosphere (Strata, 2011b).  The Applicant has committed that these 10 
discharges would meet all local, State, and Federal requirements related to air quality as well as 11 
occupational health and safety (Strata, 2012b).  A performance-monitoring station would be 12 
located at the CPP’s exhaust fan’s point of discharge at the roof.  The ambient air within the 13 
facility would be gravity ventilated up through a ridge vent.  The CPP and other buildings would 14 
also be passively ventilated by the opening and closing of doors during periods of time when 15 
radon could be released.   16 
 17 
Radon gas could also be released outside of the CPP from wellheads, other auxiliary buildings 18 
such as well modules, and the surface impoundments (Strata, 2011b).  At the wellheads and the 19 
surface impoundments, radon would be released directly to the atmosphere, where it would 20 
rapidly disperse and decrease in concentration.  Wellhead enclosures, such as the module 21 
buildings, would be vented to reduce radon buildup that could otherwise expose wellfield 22 
personnel to radon during inspection and maintenance activities.  The Applicant proposes that, 23 
if vents are not installed on wellhead enclosures, SOPs would be developed for accessing 24 
wellheads to ensure radon exposures are below the regulatory limits of the EPA and the NRC.  25 
Such buildings would have ventilation systems consisting of a roof- or wall-mounted fan as well 26 
as a separate radon ventilation system with an intake located in the building’s sump and an 27 
exhaust point on the building’s roof. 28 
 29 
Potential radioactive particulate emissions would consist primarily of airborne yellowcake in the 30 
uranium drying and packaging process (Strata, 2011b).  This potential would be mitigated by 31 
design features to prevent releases into the atmosphere as described earlier in this section of 32 
this SEIS. 33 
 
Liquid Effluents 34 
 35 
The GEIS, Section 2.7.2, describes the liquid effluents generated during all phases of uranium 36 
recovery:  construction, operation, aquifer restoration, and decommissioning.  During most of 37 
these phases, liquid wastes could contain elevated concentrations of radioactive and chemical 38 
constituents.  The composition and quantities of liquid waste from Ross Project processes 39 
related to uranium recovery are similar to those ranges provided  in Table 2.7-3 of the GEIS 40 
(NRC, 2009); however, representative water quality parameter(s) for permeate are not included 41 
in the GEIS for comparison.  The methods that the Applicant proposes for treatment of liquid 42 
wastes, such as RO as well as its disposal and management practices, are similarly noted as 43 
industry standards in the GEIS (NRC, 2009).  44 
 45 
The Proposed Action would generate liquid effluents classified as byproduct wastes as well as 46 
other liquid effluents that are not (Strata, 2011b; Strata, 2012a).  Liquid wastes would be 47 
categorized as follows: 48 
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 1 
■ Brine and permeate from the RO treatment of lixiviant bleed and ground water from aquifer 2 

restoration.  Most of the permeate would be reused as lixiviant in the wellfields and as 3 
process make-up water. 4 

■ Other liquids such as spent eluate, collected fluids from drains in the processing areas at the 5 
CPP, contaminated reagents, IX resin wash water, filter back wash, facility wash-down 6 
water, decontamination water (e.g., employee showers), and fluids generated from work-7 
over and enhancement operations on injection and recovery wells. 8 

■ Non-byproduct liquid wastes would include drilling fluids and ground water collected during 9 
construction and development of injection, recovery, and monitoring wells as well as during 10 
environmental sampling and aquifer testing; storm-water runoff; toxic and hazardous wastes 11 
such as petroleum products and spent chemicals; and domestic sewage.   12 

 13 
The Applicant proposes the use of surface impoundments for the collection and management of 14 
byproduct waste liquids (Strata, 2011a).  Production of liquid byproduct wastes would vary over 15 
the three phases of operations and ground-water restoration: 1) operation only; 2) concurrent 16 
operations and aquifer restoration; and 3) aquifer restoration (Strata, 2011b).   17 
 18 
GEIS Section 2.7.2 described four disposal options for use at ISR facilities:  evaporation, land 19 
application, deep-well injection, and surface-water discharge (NRC, 2009).  Of these disposal 20 
options, the Applicant proposes to rely on deep-well injection, with supplemental disposal by 21 
evaporation of brine and disposal of excess permeate from the surface impoundments (Strata, 22 
2011b; Strata, 2012a).  Land application is not currently proposed as a method for permeate 23 
disposal by the Applicant (Strata, 2012b).  The surface impoundments would primarily provide 24 
transient storage of liquids with little evaporation actually occurring during the liquids’ residence 25 
time.   26 
 27 
Excess permeate could be produced during two relatively brief periods of operations (Strata, 28 
2011b):  the first two and one-half years of uranium production without reinjection of permeate 29 
into the aquifer for wellfield restoration and the two months when ground-water sweep is 30 
occurring in the first wellfield modules to undergo aquifer restoration.  The Applicant proposes 31 
that excess permeate during the periods of uranium-recovery would be disposed of by deep-32 
well injection (WWC Engineering, 2013).  As noted earlier, the Applicant would utilize Class I 33 
deep-well injection for disposal of brine and other liquid wastes (Strata, 2011b).  WDEQ has 34 
approved a UIC Class I Permit for up to five wells to be installed in the Deadwood and Flathead 35 
Formations (Permit No. 10-263) (WDEQ/WQD, 2011b).  The Applicant expects the capacity of 36 
each of the five Class I wells to range between 132.5 – 302.8 L/min [35 – 80 gal/min].  The 37 
Applicant proposes a storage tank that, along with the lined impoundments, would provide surge 38 
capacity for management of the brine (Strata, 2012b). 39 
 40 
Net annual evaporation of brine in the surface impoundments would be approximately 5.3 41 
L/min-ac [1.4 gal/min-ac] which would reduce the volume of brine injected in the disposal wells 42 
(Strata, 2011b).  The Applicant estimates typical flow rates of brine mixed with other byproduct 43 
liquid waste to the deep-disposal wells of 235 L/min [62 gal/min] during the operation-only 44 
phase; 859 L/min [227 gal/min] during the phase where the ISR facility is operating concurrently 45 
with aquifer restoration; and 719 L/min [190 gal/min] during the aquifer-restoration-only phase 46 
(Strata, 2011a).  Brine produced during decontamination and decommissioning would be less 47 
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than 38 L/min [10 gal/min] (Strata, 2011a).  The Applicant’s estimated flow rate of brine, 1 
permeate, and other liquid wastes for disposal would be less than noted in the GEIS (Table 2.7-2 
3) (NRC, 2009).   3 
 4 
The following non-byproduct (non-radioactive) liquid wastes would be generated at the Ross 5 
Project: 6 
 7 
■ Storm water from the paved areas of the proposed Ross Project facility 8 

■ Domestic sewage from the proposed facility 9 

■ Drilling fluids from construction of the proposed wellfields 10 
 11 
Storm-water management would be controlled under a WYPDES Permit from WDEQ.  As part 12 
of this permit, best management practices (BMPs) would be developed to restrict contaminants 13 
from the surface water and storm drains.  Runoff from the facility would be diverted by the 14 
storm-drain system to a sediment surface impoundment near the CPP (Strata, 2011b).   15 
 16 
The Applicant estimates that the volume of domestic sewage would range between 1,100 L/d 17 
[300 gal/d] and 4,500 L/d [2,600 gal/d] depending upon the number of workers during each 18 
project phase (Strata, 2012a).  Domestic waste water would be collected in a gravity-sewer 19 
collection system serving the administration building, CPP, maintenance building, and any other 20 
buildings or structures with restrooms.  This system would be designed according to 21 
WDEQ/WQD standards and would include one or more septic tanks for primary treatment.  22 
Septic-tank effluent would be disposed in a drainfield or in an enhanced treatment system 23 
(Strata, 2011b).   24 
 25 
Drilling fluids of ground water and drilling muds would be produced only during the construction 26 
phase from the drilling and development of injection, recovery, and monitoring wells.  The 27 
Applicant estimates that a volume of 22,000 L [6,000 gal] of water and 12 m3 [15 yd3] of drilling 28 
muds would be produced per well.  The fluid would be stored onsite in mud pits constructed 29 
adjacent to the respective drilling pad(s) and evaporated.  The Applicant expects the production 30 
of ground water during operation and decommissioning from wells completed outside of the 31 
aquifer exempted for uranium recovery (Strata, 2011a).  This ground water would be discharged 32 
under a temporary WYPDES Permit.  The Applicant was authorized to discharge these fluids 33 
under a temporary WYPDES Permit (No. WYG720229) issued during installation and sampling 34 
of monitoring wells (WDEQ/WQD, 2011a).  This Permit was renewed in December 2012. 35 
 36 
Solid Effluents 37 
 38 
The GEIS describes the solid-phase wastes that would be generated during all phases of 39 
uranium-recovery operations.  These solid wastes would be hazardous, radioactive, or typical 40 
solid waste.  The projections of solid-waste generation and management methods proposed by 41 
the Applicant for the Proposed Action are within the industry standards described in Section 2.7 42 
of the GEIS (Strata, 2011b; Strata, 2012b; NRC, 2009).  The Applicant provides a list of 43 
anticipated waste disposal facilities with adequate capacity that could be used for waste 44 
generated at the Ross Project (Strata, 2012a). 45 
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The Applicant estimates the production of 19 L/mo [5 gal/mo] of used oil and less than 9 kg/mo 1 
[20 lb/mo] of used oil filters and oily rags.  These wastes would be stored in a designated used-2 
oil storage area and would be shipped to a commercial recycling facility for disposal, such as 3 
Tri-State Recycling Services, Newcastle, Wyoming (Strata, 2012a).  Petroleum-contaminated 4 
soil, estimated as less than 1 m3/wk [1 yd3/wk], would be transported by a waste-disposal 5 
contractor to a permitted land farm in northeast Wyoming such as the Campbell County Landfill 6 
(Strata, 2012a). 7 
 8 
Less than 100 kg/mo [220 lb/mo] of waste designated as hazardous by the EPA and WDEQ, 9 
such as used batteries, expired laboratory reagents, burnt-out fluorescent light bulbs, spent 10 
solvents, certain cleaners, and used degreasers, would also be generated (Strata, 2012a).  The 11 
hazardous waste would be stored at the Ross Project in secure, specially designed containers 12 
inside the maintenance shop.  The Applicant expects the Ross Project to be classified as a 13 
conditionally exempt small quantity generator (known as a CESQG) of hazardous waste (Strata, 14 
2011b).  Hazardous waste would be transported by a hazardous waste contractor to an 15 
appropriately permitted commercial recycling facility outside Wyoming (Strata, 2012a).  The 16 
Applicant proposes onsite disposal contaminated laboratory reagents in the lined retention 17 
impoundments and deep-well injection (Strata, 2012a). 18 
 19 
Radioactive byproduct solid waste that would be generated at the Ross Project include filtrate 20 
and spent filter media from production and restoration circuits; general sludge, scale, etc. from 21 
maintenance operations; affected soil collected from any spill or leak areas; spent/damaged ion 22 
exchange resin; well solids from injection/recovery well work-over operations; contaminated 23 
PPE; wellfield decommissioning waste such as pipelines, pumps, and impacted soil; affected 24 
concrete floors, sumps and berms in the CPP; equipment and piping in the CPP; pond sludge, 25 
pond liners, and leak detection systems; and disposal well piping and equipment (Strata, 26 
2012a).  Byproduct solid wastes would be generated during all Proposed Action phases, except 27 
construction.  During facility operation and aquifer restoration, the Applicant estimates the 28 
production of 80 m3/yr [100 yd3/yr] of solid byproduct waste.  The largest volumes of byproduct 29 
waste, including contaminated soil requiring licensed disposal, would be generated during 30 
facility decommissioning, which is estimated to be 4,000 m3 [5,000 yd3] (Strata, 2012a).  The 31 
Applicant has identified four facilities with sufficient capability located in Wyoming, Utah, and 32 
Texas that are permitted to accept byproduct waste from ISR facilities (Strata, 2012a). 33 
 34 
During all phases of the Proposed Action, when any byproduct wastes are generated, they 35 
would be stored inside a locked and posted room within the CPP (i.e., this area would be a 36 
restricted area).  The wastes would be placed inside 208-L [55-gal], lined drums, sealed and 37 
placed inside a 15-m3 [20-yd3] roll-off container.  The sealed roll-off containers containing the 38 
waste would be transported by a licensed transporter to a licensed radioactive waste facility for 39 
disposal.  The Applicant anticipates about five annual shipments of byproduct wastes during the 40 
facility-operation and aquifer-restoration phases.  During decommissioning, which is expected to 41 
last 12 to 18 months, up to 200 shipments per year would be expected (Strata, 2011b). 42 
 43 
Non byproduct solid wastes generated at the Ross Project include ordinary trash, petroleum-44 
contaminated soil, construction debris, and decontaminated material and equipment.  The 45 
Applicant estimates that 12 m3/wk [15 yd3/wk] of ordinary municipal solid waste such as office 46 
trash along with 4 m3/wk [5 yd3/wk] of recyclable wastes (plastic, glass, paper, aluminum, and 47 
cardboard) would be generated throughout the life of the Ross Project (Strata, 2012b).  Small 48 
amounts (less than 0.8 m3/wk [5 yd3/wk]) of petroleum-contaminated soil would also be 49 
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generated.  The generation of solid waste consisting of construction debris and decontaminated 1 
materials and equipment would be less than 4 m3/wk [5 yd3/wk] during facility construction and 2 
operation, and aquifer restoration.  During the decommissioning phase, the Applicant estimates 3 
up to 1,500 m3 [2,000 yd3] of such solid waste (Strata, 2012a).   4 
 5 
During facility operation and aquifer restoration, non-hazardous solid wastes would be collected 6 
daily from work areas and disposed in trash receptacles located within the facility, but near a 7 
primary access road for convenient access for a waste-disposal contractor.  Non-hazardous 8 
solid waste would be disposed offsite in the Moorcroft landfill or the Campbell County landfill in 9 
Gillette, Wyoming (Strata, 2011a).  Solid waste of construction and demolition debris would be 10 
disposed in the municipal or country landfills in the three towns nearest the Ross Project:  11 
Moorcroft, Sundance, and Gillette. 12 
 13 
2.1.1.6  Transportation 14 
 15 
Primary transportation activities would involve truck shipping and personnel commuting.  A 16 
variety of truck shipments are planned to support proposed activities during all phases of the 17 
Proposed Action.  Light-duty trucks and automobiles would transport construction contractors 18 
and the operations workforce.  Baseline transportation conditions and impact of the Ross 19 
Project are discussed in SEIS Sections 3.3 and 4.3, respectively. 20 
 21 
Transportation routes within 80 km [50 mi] of the Proposed Action include interstate highways, 22 
other U.S. highways, Wyoming highways, county roads, and local roads (Strata, 2011a).  The 23 
major transportation corridors that could be used to access the Ross Project area include 24 
Interstate-90, approximately 32 km [20 mi] south; U.S. Highway 14, approximately 16 km [10 mi] 25 
southeast; State Highway 59, approximately 32 km [20 mi] west; and U.S. Highway 212, 26 
approximately 64 km [40 mi] northeast.  Regional and local transportation routes are shown on 27 
Figure 2.1.   28 
 
The primary access to the Ross Project area is from D Road [CR 68] from the New Haven Road 29 
(CR 164).  The primary access road to the ISR facility would be constructed to flow from New 30 
Haven Road (CR 164).  The design of the road includes a 9 m [30 ft] top width with 5 horizontal 31 
to 1 vertical side slopes.  According to American Association of State Highway and 32 
Transportation Officials (AASHTO), a 5:1 slope is traversable and recoverable; therefore, no 33 
guardrails would be used on the access road (AASHTO, 2002; Strata, 2011b). 34 
 35 
2.1.1.7  Financial Surety 36 
 37 
Prior to commencement of operations, the Applicant would be required to provide assurance 38 
that sufficient funds will be available to cover decontamination, dismantling, and 39 
decommissioning as well as to cover aquifer restoration of the Ross Project, including all costs 40 
of site reclamation and decommissioning waste disposal (10 CFR Part 40, Appendix A, Criterion 41 
[9]).  A decommissioning funding plan (DFP) would be required from the Applicant as an NRC 42 
license condition; the DFP would contain a decommissioning cost estimate, the amount of which 43 
the Applicant would be required to maintain in a financial-surety arrangement.  The initial 44 
decommissioning cost estimate would be based upon the first year of operation, which includes 45 
the construction of the CPP, and would be fully described in the DFP.  NRC license conditions 46 
and the WDEQ/LQD Permit to Mine would also require, on a forward-looking basis, annual 47 
revisions to the decommissioning cost estimate and the related financial surety.  When NRC, 48 
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WDEQ, and the Applicant have agreed to the initial cost estimate and DFP, the Applicant would 1 
submit a surety instrument acceptable to both NRC and WDEQ.  Details of NRC’s requirement 2 
for financial surety would be part of the Safety Evaluation Report (SER) for the Ross Project and 3 
the surety would be required by the Applicant’s NRC license.  The Applicant would be required 4 
to maintain these surety arrangements until the NRC determined that the Applicant had 5 
complied with its reclamation plan.  For additional information on decommissioning funding 6 
plans and financial-surety requirements, see 10 CFR Part 40, Appendix A; NUREG–1757, 7 
Consolidated NMSS Decommissioning Guidance; and the GEIS in Section 2.10 (NRC, 2003b; 8 
NRC, 2009).   9 
 10 
2.1.2  Alternative 2:  No Action 11 
 12 
Under the No-Action Alternative, the NRC would not issue a license for the proposed ISR 13 
project and BLM would not approve the Applicant’s Plan of Operations (POO).  The No-Action 14 
Alternative would result in the Applicant’s not constructing, operating, restoring the aquifer of, or 15 
decommissioning the proposed ISR project.  However, even if the proposed Ross Project is not 16 
licensed, the Applicant has already accomplished certain preconstruction activities that do not 17 
require an NRC license or BLM POO at the Ross Project area.  At no time would radioactive 18 
materials be present at the Ross Project during any preconstruction activities.  These previously 19 
completed preconstruction activities are evaluated as part of Alternative 2:  No Action. 20 
 21 
Preconstruction activities that have already been accomplished include the Applicant’s locating 22 
and properly abandoning the former Nubeth’s exploration drillholes.  As of October 2010, the 23 
Applicant has located 759 of the 1682 holes thought to exist from Nubeth exploration activities 24 
and has plugged 55 of them (Strata, 2011b).  In addition, Strata has drilled and then properly 25 
abandoned 512 holes used to delineate the ore zone.  The Applicant has also drilled and 26 
completed 51 wells for ground-water monitoring and testing (Strata, 2011a) as well as installed 27 
3 surface-water monitoring stations and a meteorology station.  Data collection activities from 28 
the ground-water wells, surface-water stations, and the meteorological station are continuing.  In 29 
August 2011, an additional 74 drillholes and 4 ground-water monitoring wells were installed to 30 
support a geotechnical investigation of the area proposed for the Ross Project (Strata, 2012b).  31 
These drillholes have also been properly plugged and abandoned, and the four ground-water 32 
monitoring wells are being used for ongoing ground-water monitoring.  Finally, a ranch house 33 
that was present on the property has been remodeled to serve as the Applicant’s Field Office at 34 
the Ross Project area.     35 
 36 
In the No-Action Alternative, no uranium would be allowed to be recovered from the subsurface 37 
ore zone, and no injection, production, or monitoring wells would be installed.  No lixiviant would 38 
be introduced to the subsurface, and no recovered uranium would be extracted and no facilities 39 
would be constructed to process extracted uranium or store chemicals.  The No-Action 40 
Alternative is included to provide a benchmark for the NRC to compare and evaluate the 41 
potential impacts of the other alternatives, including the Proposed Action. 42 
 43 
2.1.3  Alternative 3:  North Ross Project 44 
 45 
Under Alternative 3, the NRC would issue the Applicant a license for the construction, operation, 46 
aquifer restoration, and decommissioning of the proposed ISR project, except that the entire ISR 47 
facility itself, which includes all buildings, other auxiliary structures, and the surface impoundments 48 
would be located north of where it is to be situated during the Proposed Action, but the locations of 49 
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the wellfields would not change.  This alternate location for the ISR facility, referred as the “north 1 
site” by the Applicant (and referred to herein as the “North Ross Project”), was considered, but 2 
eliminated, by the Applicant in its license application (Strata, 2011a).  The north site is located 3 
about 240 m [800 ft] north of the Oshoto Reservoir in S½SW¼ Section 7, T53N, R67W (see 4 
Figure 2.11).  It is about 900 m [3,000 ft] northwest of where the facility would be located in the 5 
Proposed Action (referred to by the Applicant as the “south site”).  An unnamed surface water 6 
drainage feature generally divides the north site.  To avoid the floodplain of the drainage an 7 
actual design of the facility at this site would likely place the CPP and other buildings on one 8 
side of the drainage and the surface impoundments on the other side. 9 
 10 
The Applicant documents its decision to select the south site over the north site with the 11 
following comparisons (Strata, 2011a): 12 
 13 
■ The south site is situated on relatively flat topography, which would minimize the amount of 14 

earthwork and surface disturbance required to prepare the site for construction of the CPP, 15 
auxiliary buildings, surface impoundments, and parking areas.   16 

■ The south site’s surface is entirely privately owned and onsite instrumentation is currently 17 
adequate for all required pre-operational baseline environmental studies (see 10 CFR Part 18 
40, Appendix A).   19 

■ The south site has little uranium mineralization beneath it, and what there is would be 20 
accessible without major modification of the wellfield- and monitoring-well layout.   21 

■ The preliminary geotechnical studies at the south site indicate that subsoil materials are 22 
relatively impermeable and have adequate strength for the proposed buildings and 23 
structures.   24 

■ The preliminary estimates of the radionuclide release rates from the entire project, including 25 
the south site, indicates that the average annual radiation dose to the nearest receptor 26 
would be less than 5 percent of the NRC’s 1 mSv/yr [100 mrem/yr] annual limit.  27 

■ The owner of the south site is also the owner of the Oshoto Reservoir, so a surface-use 28 
agreement, lease, or purchase of this area would afford Strata control over the Reservoir as 29 
well. 30 

 31 
The North Ross Project is included as an Alternative in this SEIS because of the expected 32 
differences in the depth to ground water between the north and south sites.  Based upon the 33 
water levels measured in a nearby well cluster, Well No. 12-18, and the surface topography, 34 
shallow ground water of the north site is likely to be greater than 15 m [50 ft] below the ground 35 
surface (Strata, 2011a).  In contrast, shallow ground water beneath the south site ranges from 2 36 
– 4 m [8 – 12 ft] below the ground surface and necessitates the construction of the CBW (Strata, 37 
2011b).   38 
 39 
Certain factors related to the north site as a location for the proposed Ross Project facility are 40 
considered in this SEIS’s impact analyses.  These factors include: 41 

■ The north site’s deeper ground-water levels, which could eliminate the need for a CBW and 42 
dewatering in order to protect ground water. 43 
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■ The north site’s more pronounced topography, which could require more earthwork and 1 
surface disturbance for construction of the facility and surface impoundments. 2 

■ The north site’s greater distance to the Little Missouri River, which could mitigate potential 3 
impacts on surface-water resources. 4 

■ The north site’s natural screen provided by the ridges to the west, north, and east, which 5 
could decrease impacts on visual and scenic resources. 6 

■ The north site’s increased uranium mineralization beneath it, which could potentially require 7 
a reconfiguration of the facility to allow uranium recovery. 8 

 9 
2.2  Alternatives Eliminated from Detailed Analysis 10 
 11 
This section describes alternatives to the Proposed Action that were considered for this SEIS, 12 
but were not carried forward for detailed analysis.  Section 2.2.1 describes the recovery of 13 
uranium by conventional mining and milling; Section 2.2.2 discusses the use of a lixiviant with 14 
different chemistry; and Section 2.2.3 compares alternative methods of waste management. 15 
 16 
2.2.1  Conventional Mining and Milling 17 
 18 
The GEIS includes an evaluation of conventional mining and milling as an alternative to ISR 19 
(NRC, 2009).  Although the characteristics of the uranium deposits of the proposed Ross 20 
Project are amenable to ISR extraction, evaluating the Proposed Action against the 21 
conventional mining and milling allows comparison of impacts of the two uranium-recovery 22 
methods.  Conventional mining practices (open-pit and underground) to recover uranium ore in 23 
addition to conventional milling were considered and eliminated as an alternative to ISR 24 
operations at the proposed Ross Project, as they were in the GEIS (NRC, 2009; Strata, 2011a).   25 
 26 
Conventional mining refers to the physical removal of uranium ore by either underground mining 27 
methods or from an open pit.  Uranium is extracted and converted to yellowcake in a processing 28 
facility; this process is referred to as uranium “milling.”  Open-pit mining is suitable for shallow 29 
ore deposits, generally deposits less than 170 m [550 ft] below ground surface (bgs), such as 30 
those found at the Ross Project area.   31 
 32 
Underground mining could be used for deeper deposits; however, the cost of underground 33 
mining and milling requires a higher grade of ore to be economically feasible compared to open 34 
pit-mining and ISR (EPA, 2008).  Uranium-ore grade in the Lance District is low-grade (Strata, 35 
2011a; Peninsula, 2011).  The ore zone at the Ross Project is approximately 30 – 60 m [90 – 36 
180 ft] thick (Strata, 2011b).  The base of the ore is generally at depths of 150 – 200 m [500 – 37 
700 ft], which is nearly the maximum depth for surface mining to practically recover uranium 38 
from an open pit.   39 
 
In addition to the depths involved with open-pit mining, water consumption of open-pit mining 40 
likely would be greater than at an ISR facility because of the required dewatering down to the 41 
depth of the pit’s floor.  At the Ross Project, dewatering of several aquifers above the ore zone 42 
and the ore zone itself would be required for open-pit mining and large amounts of water would 43 
be produced (Strata, 2011a).  44 
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Figure 2.11 
 

Alternative 3:  North Ross Project 
(CPP on Right and Surface Impoundments on Left) 

Source:  Strata, 2012a 
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Far greater areas of land disturbance would occur from an open-pit mine compared with the 1 
Ross Project and the required restoration of the open pit would be far more extensive.  Even 2 
though overburden could be backfilled into the pit, the pit would permanently impact the 3 
surface’s appearance and its land use.   4 
 5 
Conventional uranium milling requires construction of a facility that would be larger than the 6 
proposed facility at the Ross Project.  As described in Appendix C of the GEIS (NRC, 2009), ore 7 
processing at a conventional uranium mill involves a series of steps (handling and preparation, 8 
concentration, and product recovery).  Uranium ore is crushed, ground, and classified to 9 
produce uniform-sized particles (EPA, 2008).  After grinding, the ore is added to a series of 10 
tanks for leaching by a lixiviant similar to that proposed by the Applicant for the Ross Project.  11 
The precipitation of uranium from the pregnant lixiviant, drying the product, and packaging the 12 
yellowcake follow the same processes as proposed for the Ross Project.  Emissions containing 13 
radiological constituents generated by handling, grinding, and classifying the ores creates the 14 
potential for greater impacts to the health and safety of workers.   15 
 
Wastes generated by milling include the spent ore, which are referred to as “tailings.”  The 16 
volume of tailings is roughly 95 percent of the volume of the ore brought to the mill.  Wastes 17 
from conventional uranium milling, such as well waste water, spent resins, and filtrate, would be 18 
the same as the wastes generated by Applicant’s proposed processing of pregnant lixiviant from 19 
ISR wellfields. 20 
 21 
Wet tailings are disposed in surface impoundments constructed with liners and covers to 22 
prevent escape to the environment.  Although the chemical character of tailings depends upon 23 
the uranium ore and lixiviant, tailings generally contain soluble metals, radium, and high levels 24 
of dissolved solids.  Reclamation of a tailings pile generally involves evaporation of any liquid in 25 
the tailings, settlement of the tailings over time, and protection of the pile with a thick radon 26 
barrier and earthen material or rocks for erosion control.  An area surrounding the reclaimed 27 
tailings piles would be fenced off in perpetuity, and the site transferred to either a State or 28 
Federal agency for long-term care (EIA, 1995). 29 
 30 
As an alternative to conventional milling, uranium from low-grade ore that is recovered by open-31 
pit mining can be recovered by heap leaching.  Heap leaching occurs at or very near the mine 32 
site itself.  The low-grade ore is crushed to a fine size and mounded above grade on a prepared 33 
pad.  A sprinkler or drip system distributes lixiviant over the mound.  The lixiviant trickles 34 
through the ore and mobilizes uranium into solution.  The solution is collected at the base of the 35 
mound and processed to produce yellowcake.  The processing to yellowcake of the pregnant 36 
lixiviant would be the same as for the Ross Project. 37 
 38 
Given the uranium ore grade and depth to the ore, open-pit mining and conventional milling 39 
would be possible at the Ross Project; however, the costs, environmental impacts, and potential 40 
health and safety impacts to workers are more substantial than impacts from the ISR process 41 
(see SEIS Section 4). 42 
 43 
As noted in the GEIS on uranium milling (NRC, 1980b), besides cost considerations, the 44 
environmental impacts of open-pit mining, and tailings impoundment would be greater than from 45 
an ISR project.  Greater impacts such as those listed below would affect land use and soils as 46 
well as ecological, water, and air resources.  Some of these impacts are: 47 
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■ A larger area of surface disturbance for an open-pit mine and uranium mill, which could 1 
increase environmental impacts. 2 

■ A permanent tailings pile, which would require long-term care and maintenance to prevent 3 
impacts to air and water. 4 

■ A permanent mine pit if an open-pit mining were to be used, into which groundwater would 5 
flow creating a lake of poor water quality. 6 

■ A greater consumptive water use, which would result from the ground water’s intruding into 7 
the mine and its needing to be pumped (i.e., dewatered) with the excess water then 8 
discharged to the environment. 9 

■ A greater surface discharge of water, which would result from the pumping and treatment of 10 
excess water from the mine pit. 11 

 
The mine workers’ excavating the uranium ore during the mining operation, through the uranium 12 
milling process itself, and the disposal of the tailings also increase the potential impacts to 13 
workers’ health and safety.   14 
 15 
Based upon these greater impacts, the alternatives of conventional uranium mining and milling 16 
have been eliminated from further analysis in this SEIS. 17 
 18 
2.2.2  Alternate Lixiviant Chemistry 19 
 20 
The lixiviant proposed for the Ross Project is consistent with the assumption in the GEIS that 21 
the ISR process would employ alkaline lixiviants (NRC, 2009).  Alkaline solutions are typically 22 
used to dissolve uranium in the ore zone when the lime content of the host rock in the ore zone 23 
is above 12 percent, which is the case for the Ross Project site (Strata, 2011b).  Other lixiviants 24 
can be made with sulfuric acid or ammonia, and these have been shown to dissolve uranium 25 
(NRC, 2009).  However, the lixiviant that is selected for a specific ISR project must be able to 26 
dissolve uranium from the host rock while it maintains the permeability of the aquifer.  In 27 
addition, the lixiviant and its reaction products must be amenable to ground-water restoration.  28 
 29 

Acidic lixiviant has been 30 
used most broadly in 31 
conventional milling.  32 
These acid-based fluids 33 
have generally achieved 34 
high yield and efficient, 35 
rapid uranium recovery, 36 
but they also dissolved 37 
other metals associated 38 
with the uranium in the 39 
host rock, and this 40 
dissolution can contribute 41 
to adverse environmental 42 
impacts.  In Wyoming, acid 43 
lixiviants have been  44 

How do you select a proper lixiviant? 

The geology and ground-water chemistry determine the proper ISR 
techniques and chemical reagents used for uranium recovery.  For 
example, if the ore-bearing aquifer is rich in calcium (e.g., limestone or 
gypsum), alkaline (carbonate), lixiviant might be used (Hunkin, 1977, as 
cited in NRC, 2009).  Otherwise, an acid (sulfate) lixiviant might be 
preferable.  The lixiviant chemistry chosen for ISR operations could affect 
the type of potential contamination and the vulnerability of aquifers during 
and after ISR operations. 
Typical ISR operations in the U.S. use an alkaline sodium bicarbonate 
system to remove the uranium from ore-bearing aquifers.  In addition, 
aquifers where an alkaline-based lixiviant was used were considered to be 
easier to restore than those where acid lixiviants were used (Tweeton and 
Peterson, 1981, and Mudd, 1998, as cited in NRC, 2009). 
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used for small-scale research and development operations, but they have not been used in 1 
commercial operations (NRC, 2009).  Tests with acid lixiviants have identified two major 2 
problems: 1) gypsum (a calcium mineral) precipitates on well screens and within the aquifer 3 
during uranium recovery, plugging wells and reducing the aquifer’s permeability, which is critical 4 
for economic operation; and 2) the precipitated gypsum gradually dissolves after aquifer 5 
restoration, increasing the salinity and sulfate levels in the ground water.  Because of the 6 
potential impacts of soluble metals and increased salinity in the aquifer as well as the potential 7 
for plugging of the aquifer by their use, acid-based lixiviants have been eliminated from further 8 
analysis in this SEIS. 9 
 10 
Ammonia-based lixiviants have been used at some ISR operations in Wyoming.  However, 11 
operational experience has shown that ammonia tends to adsorb onto clay minerals in the ore 12 
zone and then slowly dissolves from the clay during aquifer restoration, therefore requiring that 13 
a much larger volume of ground water be removed and processed during the aquifer restoration 14 
phase (NRC, 2009).  Traces of the ammonia from the lixiviant have remained in affected 15 
aquifers even after extensive aquifer restoration.  Because of the greater consumption of ground 16 
water to meet aquifer-restoration requirements, the use of an ammonia-based lixiviant has been 17 
eliminated from further analysis in this SEIS. 18 
 19 
2.2.3  Alternate Waste Management Methodologies 20 
 21 
Liquid-effluent disposal practices that the NRC has previously approved for use at specific ISR 22 
sites include waste evaporation from surface impoundments, application of waste on land, 23 
injection of waste into deep wells, and discharge of waste to surface water (NRC, 2009). 24 
 25 
The Proposed Action would employ injection into a UIC-permitted Class I well as the primary 26 
method of disposal of the brine and other process waste waters excluding permeate from the 27 
RO process.  The Proposed Action would include surface impoundments located near the CPP 28 
to store and manage the brine and to allow reuse of permeate as lixiviant or process water.  Of 29 
the approximately 6.5 ha [16 ac] of impoundment surface area in the Proposed Action, 2.5 ha 30 
[6.3 ac] would be available for evaporation (Strata, 2011b).  The Applicant predicts that the 31 
evaporation of brine during the time it is stored in the surface impoundments would reduce the 32 
volume for deep disposal by 20 percent during the operation-only phase and about 5 percent 33 
during the concurrent operation- and aquifer-restoration phases.  Excess permeate while stored 34 
in the surface impoundments would evaporate at an average annual rate of 1.5 gpm per surface 35 
acre (Strata, 2012b).  36 
 37 
Reliance on evaporation to dispose of all the brine and other liquid byproduct wastes generated 38 
at the CPP, and thus eliminating the need for deep-well injection, would require a larger surface 39 
area of the impoundments.  The maximum production of brine and other process waste occurs 40 
during the concurrent facility operation and aquifer-restoration phases.  During this time, 859 41 
L/min [227 gal/min] of byproduct liquid would be generated (Strata, 2011a).  The remaining 42 
surface-impoundment volume in the Proposed Action would be used for permeate management 43 
and reserve capacity in the event of upset conditions. 44 
 45 
The Applicant has estimated that the 2.5 ha [6.3 ac] available for evaporation in the Proposed 46 
Action would provide 33.3 L/min [8.8 gal/min] of average annual evaporation.  Linear 47 
extrapolation suggests that 65 ha [160 ac] is the minimum surface area required for evaporation 48 
of all brine and other byproduct waste generated at the CPP.  Considering the requirement to 49 
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maintain reserve capacity to manage upset conditions and the natural fluctuations, the 1 
necessary surface impoundments would exceed 80 ha [200 ac].  Impoundments of sufficient 2 
size to eliminate the need for deep-well injection would nearly double the disturbed area.  In the 3 
Proposed Action, approximately 113 ha [280 ac] would be disturbed during the entire Ross 4 
Project.  The disturbed area required for only evaporation would be present throughout the 5 
entire construction, operation, aquifer restoration and decommissioning phases.  It is likely that 6 
the CBW would need to be constructed around these large surface impoundments.  Because 7 
the CPP and the surface impoundments would be expected to remain operational after the life 8 
of the proposed wellfields of the Ross Project, the surface impoundments would likely be in 9 
place for more than 10 years.   10 
 11 
These large-scale surface impoundments could potentially impact land use and soils as well as 12 
ecological, water, air, and visual resources.  These impacts and related occupational health 13 
impacts could require mitigation.  In contrast, the GEIS concluded that the permit process 14 
required for a Class I injection well provides confidence that the impacts from deep-well disposal 15 
would be SMALL.  For these reasons, the alternative of the elimination of waste disposal in 16 
Class I deep-injection wells in favor of surface impoundments over more than 12 times the area 17 
of impoundments in the Proposed Action has not been carried forward for impact analysis in this 18 
SEIS.  19 
 20 
2.3  Comparison of Predicted Environmental Impacts 21 

The GEIS categorized the 22 
significance of potential 23 
environmental impacts as 24 
described in the adjacent text 25 
box (NRC, 2009).  The large 26 
table, presented in the 27 
“Executive Summary” as 28 
Table ExS.1, summarizes the 29 
potential environmental 30 
impacts to each resource 31 
area for all four of the Ross 32 
Project’s phases:  33 
construction, operation, aquifer restoration, and decommissioning.  The levels of significance—34 
SMALL, MODERATE, and LARGE—are noted for each resource area.  35 

 36 
The respective resource areas, as they currently exist at the Ross Project area, which is called 37 
the “affected environment,” are described in Section 3 of this SEIS.  The potential environmental 38 
impacts of the Ross Project are evaluated in Section 4 of this SEIS.  The measures intended to 39 
mitigate any impacts are also discussed in SEIS Section 4 of this SEIS. 40 
 41 
2.4  Preliminary Recommendation 42 
 43 
After weighing the impacts of the Proposed Action and comparing the Alternatives, the NRC 44 
staff, in accordance with 10 CFR Part 51.71(f), sets forth its preliminary NEPA recommendation 45 
regarding the Proposed Action.  Unless safety issues mandate otherwise, the preliminary NRC 46 
staff recommendation to the Commission related to the environmental aspects of the Proposed 47 
Action is that a source and byproduct materials license for the Proposed Action be issued as 48 

How is the significance of identified impacts classified? 

■ Small Impact:  The environmental effects are not detectable or 
are so minor that they will neither destabilize nor noticeably alter 
any important attribute of the resource considered. 

■ Moderate Impact:  The environmental effects are sufficient to 
alter noticeably, but not destabilize, important attributes of the 
resource considered. 

■ Large Impact:  The environmental effects are clearly noticeable 
and are sufficient to destabilize important attributes of the 
resource considered. 
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requested.  The NRC staff concludes that the applicable environmental monitoring program 1 
described in Chapter 6 and the proposed mitigation measures discussed in Chapter 4 will 2 
eliminate or substantially lessen the potential adverse environmental impacts associated with 3 
the Proposed Action.   4 
 5 
The NRC staff has concluded that the overall benefits of the proposed action outweigh the 6 
environmental disadvantages and costs based on consideration of the following: 7 
 8 
• Potential adverse impacts to all environmental resource areas are expected to be SMALL, 9 

with the exception of 10 
 11 

1. Transportation resources during all phases of the proposed action.  Increases in traffic 12 
during construction and operation would have a MODERATE to LARGE impact.  13 
Impacts would be MODERATE with mitigation for construction, operation, aquifer 14 
restoration, and decommissioning (See SEIS Sections 4.3.1.1, 4.3.1.2, 4.3.1.3, and 15 
4.3.1.4).     16 

 17 
2. Groundwater resources during operation and aquifer restoration.  During operations 18 

there would be a MODERATE impact to ore-zone aquifer water quality due to 19 
excursions; however with measures in place to detect and resolve the excursions, the 20 
impacts would be reduced.  During aquifer restoration there would be a MODERATE 21 
impact to ore-zone aquifer water quantity due to short-term drawdown (See SEIS 22 
Sections 4.5.1.2 and 4.5.1.3).  23 

 24 
3. Noise resources during construction, operations, and decommissioning.  During these 25 

phases of the Ross Project there would be MODERATE impacts due to increased noise 26 
levels, however they would be intermittent and short term (See SEIS Sections 4.8.1.1, 27 
4.8.1.2 and 4.8.1.4).  28 

 29 
4. Historical and cultural resources during construction.  Section 106 consultation and 30 

efforts to identify and determine the eligibility of historical and cultural resources that 31 
could be adversely affected by the proposed Ross Project are currently ongoing.  32 
Therefore, to be conservative in this draft SEIS, the NRC staff considers that 33 
construction could have a MODERATE to LARGE impact on historic properties, sites 34 
currently listed or eligible for listing on the National Register of Historic Places (NRHP)—35 
and other unevaluated historic, cultural, and religious properties in the project area (See 36 
SEIS Section 4.9.1.1).  However, once identification efforts are complete, mitigation 37 
efforts, which could require an MOA, would be developed to reduce impacts.  The final 38 
SEIS will include the outcome of Section 106 consultation and would discuss mitigation 39 
measures, including an MOA, if one is developed.     40 

 41 
5. Visual and scenic resources during construction. There would be MODERATE impacts 42 

to residents near the Ross Project for the first year, however over the long term, impacts 43 
would be reduced (See SEIS Section 4.10.1.1). 44 

 45 
6. Socioeconomic resources during construction and operations.  There would be 46 

MODERATE impacts to Crook County during these phases of the Ross Project because 47 
taxes from the Project will be paid to the county (See Sections 4.11.1.1 and 4.11.1.2). 48 

 49 
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• Regarding groundwater, the portion of the aquifer(s) designated for uranium recovery must 1 
be exempted as underground sources of drinking water before ISR operations begin.  2 
Additionally, Strata would be required to monitor for excursions of lixiviant from the 3 
production zones and to take corrective actions in the event of an excursion.  Prior to 4 
operations, the Applicant would be required to provide detailed hydrologic pumping test data 5 
packages and operational plans for each wellfield at the Ross Project.  Strata would also be 6 
required to restore groundwater parameters affected by the ISR operations to levels that are 7 
protective of human health and safety.  8 

 9 
• The costs associated with the Ross Project are, for the most part, limited to the area 10 

surrounding the site.  11 
 12 
• The regional benefits of building the proposed Project would be: increased employment, 13 

economic activity, and tax revenues in the region around the proposed Project site. 14 
 15 
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